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ABSTRACT 


THE  COMBAT  USE  OF  APACHE  HELICOPTERS  IN  THE  KUWAITI  THEATER 
OF  OPERATIOMS--EFFBCTIVE  OR  NOT?  by  MAJ  Randy  C. 
Nelson,  USA,  104  pages. 


During  DESERT  STORM,  Amy  Aviation  established  that  it  has 
matured  as  a  combat  arm.  When  employed  in  close  combat, 
aviation  is  deadly  and  decisive.  Aviation  forces  can 
deliver  decided  combat  power  to  formidable  operational 
depths,  poising  itself  as  the  principal  maneuver  arm  of 
AirLand  Battle  operations  in  the  nineties.  During  DESERT 
STORM,  Army  Aviation  operations  demonstrated  how  rotary-wing 
aircraft  can  accelerate  the  tempo  of  conventional  combat. 

The  executive  summary  in  the  u.s.  Army  Aviation  Center's 
DESERT  SHIELO/DESERT  STORM  After  Action  report  stated,  '*We 
won  the  war,  but  in  many  areas,  we  did  not  win  in  the  most 
efficient  and  effective  way." 

The  study  discusses  the  state  of  the  equipment  immediately 
before  and  during  DESERT  SHIELD  and  DESERT  STORM.  It 
relates  the  technical  and  tactical  proficiency  of  Apache 
crews  to  their  combat  effectiveness.  The  study  relates 
high-intenslty  mission  schemes  and  fleeting  skills  to 
training  Issues. 
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CHAPTER  1 


OVERVIEW  OF  DESERT  SHIELD  AND  DESERT  STORM 

This  thssls  will  anawsr  ths  qusstion,  "Was  tha  combat 
use  Oj!  Apache  helicopters  in  the  Kuwaiti  Theater  of 
Operations  effective  or  not?"  My  goal  was  to  analyse  the 
training,  doctrinal  employment,  equipment,  and  performance 
of  Apache  units  during  DESERT  STORM.  I  applied  the 
question,  "Are  Apache  units  good  enough  for  the  next  war?" 
to  highlight  improvements  which  Apache  units  might  need  to 
successfully  attain  their  warfighting  mission. 

The  general  principles  of  warfighting  revolve  around 
three  essential  factors:  man,  machine,  and  environment.  The 
nature  of  warfare  dictates  studying  these  factors  as 
Interacting  elements.  In  this  case,  the  machine  is  the 
AH*'64  Apache  Helicopter  and  its  subsystems.  The  human  (man) 
factor  involved  employment,  doctrine,  and  training;  the 
environment  was  the  harsh  Arabian  Desert. 

DESERT  SHIELD  began  with  a  rapid  deployment  of  men 
and  ec[uipment  to  the  heat  and  sand  of  the  Saudi  Arabian 
Desert.  Their  mission?  to  fend  off  the  Iraqi  threat.  Tha 
XVII  Airborne  Corps,  as  the  major  land  force,  defended  Saudi 
using  tactics  that  employed  a  mobile  defense  concept. 
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Throughout  the  force- development  phases  of  DESERT  SHIELD, 
U.S.  Army  aviation  units  provided  the  mobility  of  the  101st 
and  the  82nd  Airborne  divisions.  Apache  units  represented 
the  land  force's  primary  tank-killing  force  and  mobile 
security  force. 

In  the  Initial  defense  of  Saudi  Arabia,  the  12th 
Aviation  Brigade  received  a  covering-force  mission  along  the 
Kuwait  border.  Comprising  an  area  of  operations  with  the 
dimensions  normally  associated  with  a  much  larger  armored 
cavalry  regiment.  The  12th  Aviation  Brigade  accomplished 
this  covering-force  mission  with  only  two  AH-64  battalions 
and  organic  lift  support. 

In  November  1990,  XVIII  Airborne  Corps,  VII  Corps, 
and  various  echelons  above  corps  (EAC)  support  elements 
received  orders  authorizing  the  planning  of  offensive 
operations.  They  then  began  drawing  up  the  tactical  details 
for  DESERT  STORM.  Under  cover  of  the  ruse  of  positioning  a 
credible  Marine  Expeditionary  Force  amphibious  assault  force 
off  the  coast  of  Kuwait,  the  secret  shift  of  XVIII  Airborne 
Corps  and  VII  Corps  forces  far  to  the  west  of  Kuwait  began 
and  DESERT  SHIELD  became  DESERT  STORM. 

During  the  initial  execution  of  DESERT  STORM,  attack 
helicopter  units  were  out  front.  Apache  units  destroyed  key 
Iraqi  radar  positions,  while  Army  aviation  special 
operations  forces  provided  electronic  countermeasures 
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support.  Together  they  destroyed  a  key  communications 
control  bunker  complex.^ 

These  Initial  Apache  missions  were  key  to  the  joint 
suppression  of  enemy  air  defenses  (J-SEAD)  campaign  that 
inaugurated  the  coalition's  air  campaign.  The  Apache  units' 
successes  compounded  the  overall  success  of  the  air  campaign 
and  directly  contributed  to  the  low  casualty  rates.  Many 
Apache  battalions  conducted  preoffensive  Armed 
reconnaissance  and  counterreconnaissance.  Apaches  crossed 
the  forward  line  of  own  troops  (FItOT)  on  many  occasions 
before  the  coalition  force's  ground  offensive  began. 

Coalition  forces  began  a  ground  offensive  at  0400, 
r  'dl  time,  on  24  February  1991.  Attack  helicopters,  air 
reconnaissance,  air  cavalry,  and  aerial  target  acquisition 
elements  crossed  the  PLOT  well  ahead  of  ground  maneuver 
units.  Apaches  routinely  operated  20  kilometers  ahead  of 
ground  elements  and  shaped  the  battlefield  through  armed 
reconnaissance  and  attack  operations.  Both  XVIII  Airborne 
and  VII  Corps  planned  and  executed  deep  attacks  and  deep 
armed-reconnaissance  Apache  missions.  These  deep-attack 
missions  shaped  the  battlefield  and  set  the  terms  for  close 
operations.  Successful  deep  operations  cleared  the  way  for 
mass  pursuit  operations  by  coalition  land  forces  which 
routed  the  Iraqi  Army. 

The  coalition's  ground  offensive  quickly  turned  to 
exploitation  and  pursuit  operations.  The  tempo  of  the 
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bfittl*  Incraasad  as  the  battlefield  becane  nonlinear.  Army 
aviation  resources  provided  the  nobility,  flexibility,  and 
agility  required  to  continue  the  pursuit.  Attack  he3.1copter 
units  placed  continued  pressure  on  the  enemy  while  steadily 
Increasing  the  tempo  of  battle  to  a  point  of  Inundation. 

« 

Apache  helicopters  were  Instrumental  In  providing 
force  security  during  "cessation  cf  offensive  operations" 
ordered  by  the  president.  During  this  period,  retreating 
Iraqi  units  again  engaged  U.S.  armored  forces.  U.S.  tanks 
and  Apache  helicopters  worked  together  to  defeat  the 
withdrawing  Iraqi  forces.  In  these  last  major  engagements 
of  the  war,  estimated  Iraqi  losses  Included  140  armored 
vehicles. 

XVIII  Airborne  and  VII  Corps'  operational  areas 
between  the  Saudi  Arabian  border  and  Iraq's  Euphrates  River 
valley  were  established  as  coalltlon-force  security  zones 
and  the  XVIII  Airborne  Corps  began  Its  ordered  withdrawal 
from  Iraq  to  positions  In  Saudi  Arabia. 

Army  aviation  units  once  again  received  and  performed 
area  covering-force  missions  as  aviation  pure  elements. 

Aviation  elements  of  VII  corps  and  a  French  aviation 

* 

squadron  were  then  adequate  to  safeguard  a  coalltlon-force 

security  zone  once  occupied  by  two  U.S.  Army  divisions.  * 

NOTE:  See  Appendix  A  for  a  complete  chronology  of  DESERT 
SNIBLO  and  DESERT  STORM  actions. 
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CHAPTER  2 


APACHE  EQUIPMENT  AND  MISSION  SYSTEMS 

Apaeh«  attaolc  hallcoptar  battallona  ara  aqulppad  with 
tha  AH*>64  Apacha  attack  hallcoptar.  Tha  AH-64  Apacha  la  a 
two-saatad,  twln-anglna,  rotary-wlng  aircraft  (Flgiira  1) . 

Tha  Apacha  dallvara  antlarmor  and  araa  auppraaalon  flra  In 
day,  night,  and  advaraa  vaathar  condltlona.  Tha  Apacha 
rapraaanta  an  optimization  of  hallcoptar  tachnology  for  tha 
Bodarn  tank-haavy  battlaflald  anvlronmant.  Army  Avlatlona' 
Apacha  hallcoptar  contrlbutaa  to  tha  U.S.  Army's  ability  to 
fight  outnumbarad  and  vlnl 

Tha  Apacha  provldas  a  highly  affaotlva  maana  of 
dallvarlng  massad  flrapowar.  Tha  waapons  systams  of  tha 
Apacha  Includa  Hallflra  antitank  nlasllas,  a  30~Bllllnatar 
(uuB)  araa  auppraaalon  cannon,  and  70-bsi  rockats.  Tha 
aircraft's  flra  control  computer  Integrates  tha  weapons 
systams  with  ballistic  and  windage  calculations.  These 
calculations  provide  tha  Apacha  craws  with  mlssllo  launch 
constraints  and  aiming  data  for  TO-mm  rockets  and  tha  30-mm 
cannon. 
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Figure  l.  AH-SA  Apache 

Photo  by  Hughes  Helicopters,  file  number  03831540 
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To  onhancft  its  •urvlvabillty,  tha  Apacha  ln.?orporataa 
radundant  flight  controls,  armor  plating  of  critical 
aircraft  componants,  and  alactronlc  countamaasuraa 
aqulpmant.  Thaaa  sxirvlvablllty  daslgns  astabllsh  tha  Apacha 
as  an  "axcaadlngly  hard"  hallcoptar.  Tha  Apacha' s 
alactronlc  countamcasuras  Inoluda  air  dafansa  radar  warning 
raoalvars,  alaslla  datactors,  chaff  dlspanaars,  radar 
janmars,  and  Infrarad  mlsslla  janaars.  Tha  Apacha's 
sophlstlcatad  daslgn  furthar  anhancas  thasa  survivability 
systaas.  Tha  Apacha 's  structural  and  ooaponant  daslgns 
provlda  raducad  aural  and  visual  slgnaturas  and  low 
datactablllty  In  radar  and  Infrarad  target  accjulraaant 
spactvvuns . 

Tha  heart  of  tha  Apacha,  as  a  weapon  systans 
platform.  Is  Its  night  vision  systems  and  Its  target 
acquisition  and  designation  system.  Thasa  systems  provlda 
tha  Apacha  Its  ability  to  fly  and  fight  at  night  and  In 
adverse  weather. 

In  DESERT  STORM  the  overall  success  of  tha  Apacha  In 
integrating  Its  lethality  with  ground  maneuver  forces  was 
outstanding.  "Vary  few  major  system  failures  ware  reported, 
and  tha  U.S.  soldiers'  Ingenuity  provided  work  arounds  to 
gat  tha  mission  dona."^ 

Aviators  did  report  on  specific  aqulpmant  and 
Interoperability  problems  with  other  army  and  coalition 
aircraft  and  ground  forces.  Specific  equipment  shortfall 
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areas  Included  navigational  egulpnent,  radios,  alrcraft- 
survlvablllty  equipment,  IFF  transponders,  and  30-mm  weapon 
systems  performance. 

aifiHT  .YiaiOli  AND  -SlfiHTlWg  gXSTEMS 

The  Target  Acqpilsltlon  and  Designation  System/Pllot 
Night  Vision  Sensor  (TADS/PNVS)  provides  the  Apache  Its  day, 
night,  and  limited  adverse-weather  targeting  Information  and 
nlght-navlgatlon  capabilities.  A  rotating  turret  mounted  on 
the  nose  of  the  aircraft  houses  these  systems.  The  maximum 
slew  rate  of  the  TADS/PNVS  turret  Is  60  degrees  psjk' 
second.^ 

The  target  acquisition  and  designation  (TADS) 
provides  the  Apache's  cop Hot /gunner  with  search,  detection, 
and  recognition  capability  (Figure  2) .  TADS  Incorporates  a 
126X  maximum  magnification  power  "day  television"  (daytime 
only) .  It  also  provides  a  36X-power  forward-looking 
Infrared  (FLIP)  sighting  system,  and  an  18X-powar  telescopic 
direct-view  optical  (DVO)  system.  These  systems  operate 
singly  or  In  combination.  Factors  affecting  the  use  of  the 
TAOS  system  Include  the  Intensity  of  the  tactical  situation, 
visibility  restrictions,  and  weather  conditions. 

The  TAOS  day  television  operates  In  the  near-infrared 
region  of  the  "day-light"  spectnun.  This  near-infrared 
region  provides  the  best  visible  light  spectrum  performance 
In  smoke,  haze,  and  other  conditions  of  limited  visibility. 
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Ths  TAOS  FLIR  systom  provides  themal  Imaging  to  the  pilot 
or  copilot /gunner,  allowing  the  crew  to  peer  through  smoke, 
fog,  and  darkness. 
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Figure  2 .  Target  acquisition  and  designation  system  (TADS) . 

The  Pilot  Nlght-Vlslon  System  (PNVS)  consists  of  a 
FLIR  sensor  system,  packaged  in  a  rotating  turret  mounted  on 
the  nose  of  the  aircraft.  The  PNVS  FLIR  provides  the  pilot 
an  unmagnlfled  thermal  Image  wl^  a  SO-degrees-vertlcal 
times  a  40-degree-horlzontal  field  of  view.  The  system 
focuses  on  objects  at  distances  from  10  feet  to 
Infinity.^ 

The  Apache  crew  receives  the  FLIR  Images  along  with 
superimposed  flight  symbology  and  navigation  and  targeting 
Information  on  helmet-mounted  or  dash-mounted  video 
displays.  The  PNVS  is  housed  in  a  horizontally  rotating 
turret  which  Is  mounted  on  the  nose  of  the  aircraft  above 
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th«  TAOS/PNVS  turrat  (Figura  3).  Tha  slaw  rata  of  tha  PNVS 
turrat  la  120  dagraaa  par  aocond. 


Flgura  3.  Pilot  night  vlalon  ayatan  (PNVS) 
ttELLTlM  MISaiLB,  gYSTEK 

Tha  Apaoha'a  point  targat  waapona  ayataa,  ooaaonly 
oallad  "Hallflra,"  la  tha  prlaary  armaaant  ayataa  on  tha 
hallooptar.  Hallfira  provldaa  tha  Apaoha  a  capability  to 
daatroy  tanha  and  hard-matarlal  targats  at  standoff  rangaa. 
Tha  Hallfira  ayatan  provldaa  tha  capability  to  flra  lasar 
guldad  nlasllaa  on  or  off  tha  ground  at  spaada  from  a  hovar 
to  aoxlnun-laval  flight  spaada. 

Hallfira  nodular  launchara  mount  on  any  of  tha 
aircraft' a  four  wing  statlona.  Bach  Hallfira  launchar  haa 
four  la\inoh  rails  and  can  aoooanodata  up  to  four  AOK-114 
Hallfira  mlt^sllas.  Tha  nunbar  of  nissllas  carried  on  a 
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mission  depends  on  assignment  profiles.  Normally,  Apaches 
deploy  with  missile  loads  of  8  to  16  Hellfires. 

The  guidance  system  for  the  Hellfire  missile  canters 
around  a  laser  energy  seeker.  Targets  are  designated  by 
being  illumination  with  a  coded  frequency  laser  beam.  The 
missiles  laser  energy  seeker  senses  the  reflected  laser 
energy  and  homes  the  missile  to  the  target.^ 

The  Hellfire  missile's  warhead  consist  of  a  powerful 
17 -pound,  7 -inch-diameter,  conical-shaped,  explosive 
charge.  The  warhead  is  designed  to  burn  through  the  armor 
found  on  any  known  main  battle  tank.  The  published  range  of 
the  Hellfire  is  more  than  3.7  miles.  Missiles  used  in 
DESERT  SHIELD  and  DESERT  STORM  included  the  AGN-114A, 
high-trajectory  missiles,  and  the  AGM-114C,  lower-trajectory 
minimum-smoke  model. 

The  Hellfire  system  provides  an  antiarmor  capability 

of— 

o  Multiple-target  engagements, 
o  Day,  night,  and  adverse-weather  operations, 
o  Extended  ranges . 
o  Short  (supersonic)  flight  times, 
o  High,  single-shot,  hit  probabilities, 
o  Indirect  fires. 

Hellfire  missiles  offer  a  variety  of  employment 
modes,  from  direct-fire,  autonomous  engagements  to  indirect 
fire.  In  coordinated  team  attacks,  the  Apache  can  launch 
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mlssllas  at  unaasn  targets  from  aaxlaua  ranges 
using  reaotely  located  laser  designators  (Figure  4) .  In 
antl-alr  mission  profiles «  the  hlgh~G  maneuvering  ability 
and  supersonic  speed  makes  the  Hellflre  missile  effective 
against  slow-moving  aircraft. 


Figure  4.  Hellflre  launch  modes 
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The  Apache  employs  a  bally-mounted,  McDonnell- 
Douglas,  M2 30,  automatic,  30-aim  cannon  (Figure  5} .  The 
30-mm  cannon  Is  an  area  weapon  primarily  used  to  provide 
suppressive  fire.  The  weapons  cyclic  rate  of  fire  Is  600  to 
650  rounds  per  minute.  A  1,200-round  magazine  provides  the 
Apache  Its  onboard,  30-mm  ammunition  storage.  The  30-mm 
cannon  can  destroy  soft  targets  and  lightly  armored  vehicles 
out  to  4,000  meters.  The  cannon  mounts  In  a  hydraulically 
driven  turret  capable  of  slewing  lio  degrees  right  or  left 
of  the  helicopter's  center  line.  The  weapon  has  a  maximum 
elevation  of  11  degrees  up  and  60  degrees  down.  Crew 
members  accomplish  30-mm  cannon  targeting  by  helmet 
mounted-sight  or  the  gunner's  target-acquisition  systems. 
When  selected,  the  30-mm  cannon  Is  slaved  to  and  tracks  the 
crew  member's  selected  llne-of -sight.  The  Apache's  fire 
control  computer  provides  corrected  ballistic  solutions  for 
the  selected  target,  and  alms  the  30-mm  cannon.  The 
look-and-shoot  capability  of  the  30-mm  cannon  system 
provides  responsive  and  effective  suppressive  fire  out  to 
3,000  meters.^ 

Apache  units  In  operation  DESERT  STORM  employed 
high-explosive  and  hlgh-exploelve/dual-purpone  30-mm 
ammunition.  Tracer  rounds  are  not  available  for  the  30-mm 
cannon . 
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7Q-MILL1METER  ROCKETS 

Th«  70~inm  aarial  rockat  control  ayatam  aasrvaa  aa  a 
light,  antiparaonnal,  aaaault . vaapon  (Flgura  6).  Tha 
rookata  ara  launchad  fron  launchar  poda  that  hold  up  to  19 
rockata  aach.  Tha  19 -tuba  launchar  poda  mount  on  any  of  tha 
Apaoha'a  four  wing  atatlona.  Routlna  conflguratlona  mount 
launchar  poda  In  paira.  Pair  conflgiuratlona  allow  Apachaa 
to  daploy  with  a  maximum  of  38  or  76  rockata.  Tha  70-mm 
rockata  flra  affactlvaly  throughout  tha  alrcraft'a  flight 
raglmaa,  Including  flraa  whan  hovarlng  and  during  hlgh-apaad 
flight.* 

Tha  Apacha'a  flra  control  oomputar  provldaa  rockat 
aiming  and  aircraft  ataarlng  commanda.  Elthar  pilot  can 
racalva  thia  Information  aa  It  la  dlaplayad  to  aithar 
atatlon.  Tha  Information  la  ahown  aa  waapona  aymbology  and 
provldaa  oorraotad  aolutlona  for  intarnal  and  axtarnal 
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ballistic  aquations.  In  flight,  ths  Apacha's  pilot  salacts 
tha  daslrad  typa  of  70-iiiia  warhaad,  fuza  sattlng,  deslrad 
quantity  of  rockats  to  ba  firod,  and  target  range  for 
specific  angaganants.  Pra->nlsslon  planning  dateminas  tha 
typa  and  quantity  of  rockats  carried  aboard  tha  Apache. 


Figure  6.  70-aiin  rocket  system 

Older  ganaratloii  70-mii  rockats  have  6.5-lnch  folding 
stabilization  fins  and  an  MK40  rocket  motor.  Tha  MK40  can 
propel  rockets  to  a  maximum  range  of  6,000  maters.  Tha 
modernized  version  of  tha  MX40  rocket  motor  Is  tha  MK66. 

The  MK66  rocket  motor  Incorporates  wraparound  stabilization 
fins.  The  fln-and-nozzle  configuration  of  this  modernized 
rocket  motor  allows  the  ro^et  to  "spln-up"  in  the  launcher 
pod  prior  to  launch.  The  spin-up  of  the  rocket  provides 
Increased  trajectory  stability.  The  MK66  rocket  motor 
maximizes  the  accuracy  and  warhead  effectiveness  of  70-mm 
rockets.  The  maximum  range  of  a  70-mm,  NK66  rocket  Is  8,800 
meters. 
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A  broad  range  of  warhead-fuze  combinations  are 
available  for  the  70-nn  rocket.  Fuze  types  are  available  in 
nose-mounted  or  base-mounted  models  and  are  either 
electronically,  mechanically,  or  electromechanical ly  fired. 
These  70-mm  fuzes  Include: 

o  Remote-set  fuzes  for  penetration  of  forest  canopy, 
buildings ,  and  bunkers . 

o  Remote-set  airburst  fuzes, 
o  Point-detonating  fuzes, 
o  Airburst,  motor-burnout-delayed  fuze. 

Warheads  for  the  70-mm  rocket  include— 
o  High-explosive,  shaped-charged  submunitions  for 
antiarmor,  antipersonnel,  and  antlmaterlal  warhead, 
o  Antiarmor  (light  armor),  high-explosive  warhead, 
o  Flachete  (2,500,  28-graln  darts)  antlmaterlal  and 
antipersonnel  warhead. 

o  White  phosphorus,  smoke-screen  warhead, 
o  Illumination  warhead. 

The  MK66-eguipped  rockets,  with  their  improved  rocket 
motors  and  warheads,  are  significantly  more  effective  than 
the  MR40  versions.  The  70-mm  rockets  employed  in  DESERT 
SHIELD  and  DESERT  STORM  included  both  the  MK40  and  MK66 
rocket  motors.  Apache  units  used  all  of  the  warhead  and 
fuze  combinations  listed  above  in  the  Kuwait  Thea'*'  of 
Operations.  However,  the  quantities  and  cypes  avalla.jie 
varied  widely  from  unit  to  unit. 
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Aircraft  Survivability  Equipment  (ASE)  systems  for 


the  Apache  include  infrared  and  radar  jammers,  radar-warning 
system,  antiradar  chaff,  and  an  IFF  transponder.  The  hey  to 
the  Apache's  survivability  la  a  combination  of  ASE,  low 
signatures,  and  tactically  sound  employment  (Figure  7) . 


Figure  7.  Aircraft  survivability  equipment  (ASE)^ 

The  Apache  airframe  has  low  visual,  audio,  and  radar 
signatures.  Its  low-flicher  main  rotor  and  sclssor-deslgned 
tail  rotor  reduces  audible  and  doppler  radar  signatures. 

The  Apache's  design  Incorporates  low- glint  canopies,  matte 
paint,  and  overall  compact  features.  These  measures  also 
reduce  the  aircraft's  overall  visual  signature.  The 
Apache's  engines  embody  sophisticated  infrared  suppression 
systems.  Which  reduce  engine  and  exhaust  temperatures  to  a 
point  where  they  are  no  longer  detectable  by  enemy  infrared 
guided  missiles.  The  Apache's  low-signature  design  and 
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«xhau8t'-Buppr«sslon  system#  oombins  to  produce  low* 
detectability  signatures  across  the  entire 
target-acquisition  spectrum* 

The  IFF  transponder  system  allows  specially  equipped 
surface  forces  or  air  forces  to  electronically  Identify 
friendly  aircraft.  The  transponder  uses  an  on-board 
cryptographic  computer  to  produce  special  signals.  When 
Interrogated  by  a  properly  encrypted  facility,  the 
aircraft's  transponder  emits  an  encrypted  reply  signal.  The 
encrypted  reply  signal  validates  the  aircraft's  friendly 
status  (Figure  8) .  Changing  the  preset  IFF  computer  codes 
dally  prevents  compromise  and  unauthorized  use  of  reply 
codes..  Llne-of-slght  and  aircraft  altitudes  determine  the 
effective  range  of  the  IFF  system.^ 

A  chaff  system  Is  employed  by  the  Apache  as  an 
active,  controlled,  radar  coxmtermeasure.  The  system 
provides  active  survival  counterme(*aures  against 
radai'-gvilded  weapon  systems.  When  an  Apache  crew  Identifies 
a  radar-mlsslle  launch  or  that  hostile  radar  systems  have 
acquired  the  aircraft,  they  can  fire  one  or  a  series  of 
chaff  cartridges  which  produce  clouds  of  metallic  chaff. 

The  chaff  cloud  Is  used  to  decoy  the  radar  threat  away  from 
the  aircraft . 

The  primary  radar  warning  receiver  for  most  U.S.  Army 
helicopters  Is  the  "APR  39."  The  APR  39  Is  a  completely 
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Fi^uro  8.  Identification  friend  or  foe  (IFF)  syatem 

paeeive,  radar-cnlsaione,  detection  eyatea.  Thle  radar 
warning  ayaten  deteota  aoat  high^band  and  low-band  radar 
eaiaalona.  The  APR  39  avatea  providaa  the  pilot  with  both 
viaual  and  audible  dlaplaya.  Theae  diaplaya  reflect  the 
alrcraft'a  total  radar  environaent.  The  APR  39  radar 
warning  ayatoa  indlcatea  directional  bearinga  to  radar 
threata  and  the  radar  eaittera  atrength.  Newer  APR  39  (V) 
digital  radar  warning  ayateaa  annotate  the  dlaplay  with 
alphanuaerie  data  and  Identify  the  threat  and  Ita  etatua. 
Thia  digital  ayaten  alao  providaa  a  aynthatic  voice-warning 
to  ita  crew.^ 

Before  DESERT  shield,  moat  amy  heliooptera  uaed  the 
APR  39-pulaed  detection  ayateaa*  During  DESERT 
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SHXSIlOt  1|200  deployed  Apach«a,  Cobras,  Black  Hawks,  and 
Kiowa  scouts  rscsivod  ths  nsw  APR  39  (V)  digital, 
thrsat-warning  rscsivsrs. 

Tlis  AN/ALQ'ise  radar  countsmsasurss  sat  providss  ths 
Apachs  with  a  radar-janmlng  capability.  Ths  systsm  is  an 
aotivs/autoiaatio  radar  oountsrasasurs  sat.  Ths  AN/ALQ-iae 
providss  ths  Apache  with  ths  ability  to  jam  unfriendly  radar 
emitters.  Ths  radar-countsmsasxirss  systsm  rscsivss  and 
identifies  pulssd-radar  signals.  When  threatening  radar 
signals  are  detected,  the  AN/ALQ**136  system  automatically 
selects  and  transmits  appropriate  radar- Jamming  signals. 

Many  air-to-air  and  ground-to-air  missiles  are 
infrared-guidsd.  The  AN/ALQ-144>,  infrared-countermeasures 
set  provides  the  Apache  an  Infrared,  missile- jamming 
capability.  The  system  is  an  active  on/off  countermeasures 
set  that  generates  infrared  energy.  The  system  modulates 
and  projects  Infrared  energy  away  from  the  aircraft  to 
confuse  Infrared,  energy-seeking  missiles.  Before  the  start 
of  DESERT  STORM,  many  Apaches  received  improved  ALQ"’144 
jammers*  These  Improved  jammers  were  effect ivs  against  a 
broad  ra:..ge  of  infrared-guidsd  missiles. 


The  Apache's  communications  package  includes  UHF, 
VHF,  and  FM  radio  links.  The  KY-58  Vinson,  FM-seoure,  and 
Have-Quick  (UHF-frequenoy  hopping) ,  radio  systems  provide 


socura  coamunicatlons. These  systems  operate  on 
llne-of-slght  principles  and  have  ranges  of  from  10  to  20 
miles.  Apaches  deployed  to  DESERT  STORM  had  Have-Qulch  II, 
UHF  radios  compatible  with  Air  Force  and  Airborne  Warning 
and  Control  System  (AWACS)  UHF  systems.  The  Have-Qulck  II 's 
frequency-hopping  patterns  are  not  compatible  with  the 
Have-Qulok  l  systems  Installed  on  Black  Hawks,  Chinooks,  and 
some  Kiowa  helicopters.  The  Apache's  FM-secure  radio  Is 
compatible  with  all  standard  U.S.  FM-secure  systems. 

Because  of  the  flatness  of  the  terrain  In  the  desert, 
llne-of-slght  and  radio  communications  range  Is  good.  The 
Increased  distances  associated  with  desert  operations 
decreased  the  effectiveness  of  tactlcal-radlo 
communications.  The  fm  communications  over  these  extended 
distances  proved  to  be  deficient,  especially  in  the  higher 
I'M  frequencies. 

BXTEMPEP-KAWgE  rVEIi  aYSTSMS 

Apaches  have  mounting  points  and  plumbing  provision 
on  the  stub-wing  pylon  stations..  They  can  accommodate  up  to 
four,  230-gallon,  auxiliary  fuel  tanks  (Figure  9) .  These 
nontactical  fuel  tanks  Increase  the  Apache's  deployability 
by  extending  Its  ferry  range.  With  the  auxiliary  tanks 
Installed,  the  Apache's  ferry  range  increases  from 
350-nautlcal  miles  to  more  than  800-nautlcal  miles. 
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Flgur«  9*  Extcndtd-rang*  fual  syattn 

Ap«oh«  units  In  Operation  DESERT  SHIELD  and  DESERT 
STORM  altered  standard  aircraft  load  configxirations  to 
accommodate  the  extended  ranges  of  their  missions.  Apache 
wing-store  configurations  routinely  Included  at  least  one 
auxiliary  fuel  tank.  Common  external  wing-store 
oonfigmrations  included  an  auxiliary  fuel  tank  mounted  on 
the  left  Inboard  wing  station.  To  counterbalance  the  weight 
of  the  aixxiliary  fuel,  units  mounted  Hellfire  launchers  and 
fovir  Hellfire  missiles  on  the  right  Inboard  wing  station. 

The  230-gallon  auxiliary  fuel  wing  tank  received  approval 


for  tactical  use  In  the  Kuwaiti  Theater  of  Operations. 
However,  tactical  use  of  the  fuel  wing  tanks  was  only 
approved  for  use  during  DESERT  STORH  and  DESERT  SHIELD. 
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CHAPTER  3 


DOCTRINAL  EKPLOYMENT 

A  collaotlon  of  floxiblo,  conmonsonn*  idoas 
oonatitutad  tha  doctrinal  guldallnaa  for  amploynaht  of 
attaok  hallooptars  on  tha  aodarn  battlafiald.  Flald  Manual 
1-100,  Army  Aviation  In  Combat  Poaratlona.^  atataa 
doctrinal  amploymant  guldalinan  aa  follova: 

o  fight  aa  an  Intagral  part  of  tha  oombinad  araa 
taaa. 

o  Exploit  tha  oapabllltiaa  of  othar  aarvloaa. 
o  capltallsa  on  Intalllganca-gatharlng  oapabllltiaa. 
o  Suppraaa  anamy  vaapona  and  aoquialtlon  maana. 
o  Exploit  flrapowar. 
o  Exploit  mobility, 
o  Exploit  aurprlaa. 
o  Maac  foroaa. 

o  Uaa  tarraln  for  aurvivablllty. 
o  Dlaplaoa  forward  alamanta  fraquantly. 
o  Maintain  flaxlblllty. 
o  Exarolaa  ataylng  povar. 
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Thtt  t«nants  of  AlrLand  Battla  Doctrlna^  and  tha 
principles  of  var^  reinforce  the  execution  of  these 
attack  helicopter  enployaent  principles.  The  tenants  of 
AirLand  Battle  Doctrine  require  nilitary  forces  to  join  and 
fight  as  a  conblned  ams  teaa  capable  of  slaultaneously 
conducting  deep,  close,  and  rear  operations.  Simultaneous 
operations  impels  the  enemy  to  apportion  his  forces  and 
fight  in  more  than  one  direction  at  a  time.  The  Apache 
helicopter  is  capable  of  conducting  deep,  close,  and  rear 
operations  missions.  Therefore,  it  is  Integral  to  combined 
arms  teams. 

During  deep  operations,  the  Apache  can  strike  enemy 
forces  and  shape  the  battlefield  before  the  enemy  closes 
with  friendly  forces.  During  close  battles,  where  enemy 
forces  have  closed  with  friendly  forces  near  the  forward 
line  of  friendly  troops,  Apaches  can  weigh  the  main  effort 
and  strike  engaged  enemy  forces  in  depth.  The  Apache  can 
also  perform  security  operations  in  response  to  threats  in 
the  friendly  rear  area  of  operations.  Apaches  serve  as  a 
credible  security  force  against  both  ground  penetrations 
and  large  airborne  or  hellborne  assaults  into  division  or 
corps  rear  areas. 

Doctrinal  Apache  employment  seeks  to  exploit  the 
capabilities  of  other  branches  and  services.  Employment 
take  advantage  of  the  strengths  of  other  branches  and 
services  to  offset  aviation's  vulnerabilities.  As  a  member 
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of  th«  conblnod  arms  toam,  Apacha  h«]lcoptar  units  can 
baneflt  from  the  efforts  of  forward  ground  maneuver  units 
and  intelligence  assets  to  identify  and  expose  enemy 
forces.  Effective  joint  mission  planning  integrates 
operations  by  other  services  and  branches  into  mutually 
supporting  J~SEAD  missions  and  maneuver.  The  advantages  of 
the  combined  arms  team  and  joint  missions  require  constant 
liaison  and  coordination  with  other  branches  and  services 
to  exploit  their  potential. 

To  be  successful  on  the  battlefield,  Apache  units 
must  capitalize  on  Army  all-soxiroe  intelligenoe 
capabilities.  Effective  intelligence  reports  provide 
Apache  units  with  knowledge  of  the  enemy,  weath<3ir,  and 
terrain.  Unit  commanders  rely  on  these  reports  in  making 
decisions,  issuing  orders,  and  employing  forces  on  the 
battlefield. 

Apache-unique  visionics  and  cross-FLOT  missions 
provide  Apache  units  with  impressive  intelligence-gathering 
capabilities.  However,  the  majority  of  the  raw 
intelligence  acquired  by  forward  apache  eler-:nts  I'equires 
analysis  assets  found  only  in  specialized  intelligence 
units  which  receive  and  consolidate  intelligence  data. 
Intelligence  units  provide  finished  Intelligenoe  products 
and  intelligenoe  updates  to  Apache  units.  These  finished 
intelligence  products  aid  commanders  in  determining 
appropriate  courses  of  actions  and  tactical  plans. 
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A  ktty  advantagQ  In  nanauvar-oriantad  combat  la 
aurprlsa.  Attack  hallcoptar  units  of tan  axplolt  surprise 
against  anamy  weapons  and  acquisition  means  by 
participating  In  mutually  supporting  attacks  and  missions. 
Apache  units  frequently  depend  entirely  on  other  branches 
or  services  for  suppression  of  enemy  air  defense  (SEAO) 
supporting  attacks. 

Enemy  air  defense  suppression  consists  of  both 
active  and  passive  suppressive  measures.  Passive  measures 
Include  area  avoidance,  terrain  flight  techniques,  minimum 
exposure  routes,  and  employment  of  electronic 
countermeasures.  Active  measures  Include  direct  and 
Indirect  weapons  employment  against  enemy  air  defense 
assets  and  related  activities.  Field  artillery, 
Intelligence  and  electronic  warfare  forces,  U.S.  Air  Force, 
and  dlrect-flre  weapons  systems  provide  or  mutually  support 
active  suppression  of  enemy  air  defenses.  Apache  units 
routinely  Incorporate  both  passive  and  active  means  of 
providing  SEAD  In  support  of  mission  accomplishment. 

The  Apache's  lethality  extends  the  ranges  of  target 
engagements  and  destruction  on  the  modern  battlefield. 
Doctrinal  Apache  missions  Include  destroying  point  targets, 
providing  suppressive  fires,  or  observing  and  directing 
Indirect  fires.  Apache  helicopters  exploits  firepower  In 
several  ways.  They— ■ 
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o  Provide  direct  and  Indirect  fires  In  offensive  and 
defensive  operations. 

o  Control  flre-and-forget  (snart)  munitions  for  sister 
services  and  branches. 

o  Strike  decisively  at  the  enemy  from  any  direction. 

The  Apache  la  unencumbered  by  terrain  and  ground 
obstacles.  Its  mobility  gives  It  the  ability  to  mass 
combat  power  anywhere  on  the  battlefield.  In  exploiting 
this  mobility/  Apache  units  can  quickly  employ  forces  at 
critical  decision  points,  counterattack  enemy  penetrations, 
or  exploit  enemy  weaknesses. 

Night  and  adverse  weather  employments  enhance  the 
Apache's  element  of  surprise.  Deception  operations, 
coordinated  with  combined  arms  schemes  of  maneuver,  further 
Increase  the  likelihood  of  operational  and  tactical 
surprise. 

Mobility  Is  a  key  element  in  massing  forces. 
Helicopters  Increase  the  rate  of  concentration  and 
dispersal  of  combat  power.  Apache  units  achieve  massing 
combat  forces  by  employing  Its  aerial  maneuver  capability 
to  allow  Apache  units  to  strike  the  enemy  at  Its  weak 
points.  Apache  maneuverability  can  provide  relentless 
combat  power  and  can  steal  the  enemy's  Initiative  while 
exploiting  Its  weaknesses. 

Terrain  provides  cover  and  concealment  for 
helicopters.  Using  terrain  to  reduce  the  aircraft's 
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exposure  to  dlrect-flre  weapons  and  target-acqnalsltlon 
radars  enhances  the  Apache's  survivability.  Masking 
tactical  inovenents  also  denies  to  the  enemy  combat-critical 
Information  about  friendly  maneuver  and  intentions. 

Areas  that  Apache  units  occupy  while  awaiting  orders 
to  execute  their  mission  are  known  as  forward  assembly 
areas.  Unique  communications  and  other  signatures  make 
Apache  forward  assembly  areas  and  their  attendant  support 
resources  increasingly  easy  to  identify  and  target. 
Therefore,  Apache  units  and  their  forward  support  elements 
must  frequently  displace. 

Assembly  area  vulnerabilities  increase  with  the 
proximity  to  the  enemy's  front  lines  and  the  amount  of  time 
a  unit  remains  static.  Typically,  aviation  resources 
re-position  and  disperse  in  areas  outside  the  main  battle 
area  and  beyond  the  range  of  enemy  artillery.  Only 
resources  required  to  accomplish  a  specific  mission 
displace  forward  to  support  the  battle.  The  positioning 
and  displacement  intervals  of  the  forward  elements  varies 
according  to  specific  missions  and  enemy  capabilities. 

Common  Apache  missions  concentrate  on  deep  battle  or 
close-fight  operations.  However,  Apache  units  also  perform 
rear-area  security  missions.  In  fact,  nonlinear  warfare 
environments  and  security  operations  are  ideal  for  Apache 
units.  In  a  nonlinear  environment  maneuver  commanders  can 
rely  on  the  flexibility  of  the  Apache's  firepower  and 


man«uv«rabllity  to  achleva  aurpriae  and  to  xnaaa  conbat 
powar. 

Apaches  exercise  staying  power  by  providing  around- 
the-clock,  but  not  long-term,  operations  in  nearly  all 
weather  conditions.  Detailed  planning,  coordination,  and 
access  to  divisional-level  and  corps-level  intelligence  and 
support  assets  enhance  the  Apache's  staying  power. 

Employment  techniques  range  from  small  company  and 
teams  which  provide  continuous  coverage  of  the  battle  area 
to  battalion-sized  mass  attacks  of  short  duration.  Mission 
payoffs  and  risks  determine  the  employment  technique  to 
use. 

U.S.  Army  doctrine  provides  guidelines  for  Army 
aviation  employment.  A  meaningful  perspective  of  this 
doctrine  develops  from  a  knowledge  of  doctrine  and  its 
application  in  flexible,  commonsense  ways.  "Dootrlnr 
provides  the  starting  point  for  determining  what  is 
required. 


ENDNOTES 


1.  U.S.  Army,  Field  Manual  I-IOO.  Army  Avl&tion  In  Combat 
Qperatlone  (February  1989):  1-16. 

2.  The  tenants  of  Airland  Battle  are  Initiative,  depth, 
agility,  and  synohroniaatlon.  (See  FM  100-5.) 

3.  The  principles  of  war  are  objective,  offensive,  mass, 
economy  of  force,  maneuver,  unity  of  command,  security, 
surprise,  and  simplicity.  (See  FM  10O-5.) 

4.  U.S.  Army,  Field  Manual  22-103.  Leadership  and  Command 
at  Senior  Levels  (June  1987):  11. 


CHAPTER  4 

TRAINING  THE  FORCE 

Th«  Apachtt'a  suocaiis  as  a  combat  multiplier  dapandm 
on  Its  air  crews.  The  crews  must  be  technically  and 
tactically  proficient  in  employing  the  aircraft.  The 
competence  levels  of  an  Apache's  combat  crew  is  the  deciding 
factor  of  overall  effectiveness  on  any  given  mission.  Army 
aviation  has  developed  and  promotes  comprehensive  training 
programs  for  Apache  crews  to  Increase  their  competence  and 
aid  them  in  withstanding  the  stress  of  continuous  combat 
operations . 

An  Apache's  combat  crew  can  expect  a  multitude  of 
factors  to  affect  them  In  the  accomplishment  of  their 
mission.  Foremost  Is  the  intensity  of  the  combined  arms 
mission  Itself,  Crews  can  expect  to  be  employed  as  a  strllce 
force  at  the  enemy's  center  of  gravity^  around  which  the 
fog  of  battle  will  be  thick.  The  complexity  of  the  Apache's 
mission  systems  makes  its  crew  susceptible  to  dlstractors 
and  side  task-loading.  The  intensity  of  combat  missions, 
combined  with  dlstractors  and  side-task  loading,  put  even 
the  most  proficient  aviators  to  task. 
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Thttorlst  and  plannars  continue  to  loo]c  beyond  peace 
to  formulate  Apache  training  and  employment  atrategles. 

These  strategies  Include  the  wartime  needs  of  units  and 
soldiers  and  develops  them  Into  training  schemes  whose  focus 
is  on  ensuring  that  Apache  aviators  are  able  to  safely  and 
effectively  accomplish  their  demanding  missions. 

STANDARDIZATION 

Apache  battalions  deployed  to  the  Kuwaiti  Theater  of 
Operations  participated  In  a  nine-month,  common-based, 
training  program  which  enhanced  the  Interoperability  of 
common  battle  drills  and  promoted  a  coherent  patterns  of 
employment  for  Apache  forces.  These  standardization 
training  efforts  continued  throughout  DRSERT  SHIELD. 

XVZII  AIRBORNE  and  VII  corps  established  standardized 
desert-qualification  training  programs  which  helped  aviators 
quickly  acclimate  to  the  desert  environment.  Each  Apache 
unit  experienced  its  own  mission-unique  training 
shortfalls.  Therefore,  desert-qualification  training  also 
served  as  a  means  to  pass  on  lessons  learned,  and  the 
Increased  emphasis  on  training  and  Improvements  remedied  the 
majority  of  such  shortfalls. 
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V  "’t  T  TT  tT’V'^/  \ 


The  Apache's  success  on  the  battlefields  of  Iraq  was 
a  direct  result  of  effective  training.  DESERT  SHIELD  and 
DESERT  STORM  after-actlon  reviews  consistently  place  Apache 
units,  crews,  and  leaders  at  a  high  state  of  combat 
readiness.  Paramount  to  this  readiness  success  was  the 
extensive  use  of  simulation  and  simulators  In  training. 
Simulators  Incorporated  Into  Apache  crew  training  included 
the  cockpit  weapons  and  emergency  procedures  trainer 
(CMEPT) ,  a  gunner's  selective-task  trainer,  the  combat 
mission  simulator  (CMS) ,  and  the  aircraft  survivability 
equipment  trainer. 

The  CWEFT  and  the  gunner's  selactlve-task  trainers 
provided  crews  with  realistic  hardware  and  simulation 
Integration  and  rudimentary  In-cockplt  sensor  views.  These 
systems  served  as  effective  procedural  trainers.  Crews 
learned  and  rehearsed  standardized  cockpit  procedures  and 
became  familiar  with  the  symbols  and  associated  controls  on 
their  displays.  With  procedural  trainers,  standardl’satlon 
and  skill  building  occurred  without  expending  limited  "live 
Apache"  resources. 

Many  units  praised  the  army's  simulation  program  for 
helping  prepare  them  for  the  Iraqi  combat  environment. 
During  training,  Apache  units  "crammed  as  many  oreiirs  Into 
CMS  periods  as  time  and  space  allowed  before  deplo^noent. 
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The  12th  Aviation  Brigade  deployed  a  gunner's 
selected  task  trainer  to  Southwest  Asia  (SWA)  In  the  early 
stages  of  operation  DESERT  SHIELD.  The  procedural  trainer 
received  wide  use  and  was  Instrumental  In  maintaining  crew 
proficiency  In  complex  tasks  and  procedures. 

The  CMS  Is  used  to  train  Apache  crews  to  battle 
realistic  threat  arrays  In  a  combat  environment.  It  Is  a 
motion-based I  synthetic,  flight-training  system  which 
Integrates  full  aircraft  sensor  capabilities  and  applies 
them  toward  a  total  crew  training  concept.  The  CMS 
Incorporates  more  than  10  visual  Image  displays.  Three 
televlslon-llke,  ''out-the-wlndoW  displays  provide  color 
scenes  to  each  cockpit.  CMS  computerized  programs  impose  up 
to  99  threat  array  targets  on  training  crow  members  while 
simulating  day,  night,  and  adverse  combat  conditions.  The 
Army  currently  has  CMSs  located  In  both  European  and 
continental  U.s.  (CONUS)  facilities. 

In  October  1990,  U.S.  Army  Central  Command 
established  a  requirement  for  Immediate  AH-64  CMS  training 
In  Southwest  Asla.^  Swift  and  early  success  of  DESERT 
STORM  and  the  cessation  of  hostilities  deterred  the 
deployment  of  a  CMS  to  Saudi  Arabia. 

The  Aviation  Survivability  Equipment  Trainer  II  (ASET 
II)  Is  a  computerized/ Interactive  program  designed  to 
provide  Information  on  the  capabilities  and  limitations  of 
aircraft  survivability  equipment.  CMS  and  ASET  II  training 
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periods  provide  Instruction  In  the  procedural  use  and 
capabilities  of  aircraft  survivability  equipment. 

AIRCRAFT  SURVIVABILITY  EQUIPMENT  fASE^ 

Training  In  the  area  of  aircraft  survivability 
eq[ulpment  emerged  as  a  major  deficiency  for  army  aviation. 
The  deployment  and  preparation  phases  of  Operation  DESERT 
SHIELD  confirmed  a  general  lack  of  understanding  and 
proficiency  In  the  use  of  ASE  equipment.  Many  survivability 
countermeasures  manuals  remain  classified  and  are  not 
readily  available  to  unit  trainers.  Therefore,  because  of 
Inesqperlenoe  and  training  deficiencies,  many  aviators  were 
not  fully  confident  about  their  equipment  or  their  ability 
to  use  the  equipment  during  combat. 

Post-DESERT  STORM  training  recommendations  suggest 
the  establishment  of  a  survivability  equipment  training 
officer.  The  duties  of  this  officer  would  include 
assembling  and  maintaining  a  current  library  of  all  aircraft 
survivability  equipment-related  manuals.  The  survivability 
training  officer  would  also  serve  as  a  resident  subject 
matter  expert  (SME)  and  coordinate  ASE-related  training  and 
maintenance. 

BmiBOMMENT 

Environmental  conditions  In  the  Kuwaiti  Theater  of 
Operations  were  both  unique  and  extreme.  The  Arabian  Desert 
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progruuBs  provided  nany  orawa  thair  first  gllnpsa  of  daaart 
aviation  oparatlona . 

AHRIAL  GUNNiaY 

In  tha  Kuwaiti  Thaatar  of  Oparatlons,  aircraft 
operational  raadlnasa  (OR)  racaivad  top  priority.  In  fact, 
tha  naad  to  maintain  high  OR  rates  for  tha  Apaohas 
outweighed  tha  crew's  needs  for  live-fire  aerial  weapons 
training.  For  example,  whan  tha  readiness  rates  of  an 
Apache  unit  dropped  below  a  pradatamlned  rata  or 
percentage,  all  Apache  flight  training,  including  weapons 
training,  ceased  for  that  unit.  As  a  result  of  this  policy, 
nany  Apache  craws  farad  weeks  without  flying  or  conducting 
hands-on  procedural  training.  Individual  night  system, 
target  acquisition,  and  supporting  skills  frequently 
suffered  because  of  a  lack  of  continuity  and  sustainment 
training. 

Unrealistic  training  plans,  shortages  of 
combat-oriented  aerial  gunnery  ranges  and  training 
ammunition  plagued  many  "home  base"  gunnery  training 
programs.  One  unit  reported  "it  had  only  three  crews  that 
had  ever  fired  a  Hellfire  missile  and  no  crews  that  had  ever 
fired  NPSM  rockets  or  30-am  high-explosive  rounds."^ 

Apache  units  during  DESERT  SHIELD  and  DESERT  STORM 
had  access  to  several  "in-country"  aerial  gunnery  ranges. 
Host  of  these  wore  improvised  ranges  and  provided  little 
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uortt  than  bowling  alloy-typ«  targot  arrays.  Most  of  thsss 
ranges  were  authorized  for  day-use  only  and  carried 
VTistrlctlons  on  usage  of  lasers  and  dud-produclng 
asnunltlon. 

Llnlted  amounts  of  Apache  training  ammunition  In  the 
Kuwaiti  Theater  of  Operations  further  restricted 
aerial-gunnery  training.  Low  Apache  combat  ammunition 
stockages  prohibited  the  use  of  combat  ammunition  for 
gunnery  training. 

Supportable  ammunition  consumption  and  resupply  rates 
are  known  as  controlled  supply  rates  (GSR) .  The  GSRs  define 
dally  resupply  rates  In  terms  of  rounds  per  weapons  system 
per  day.  in  DESERT  SHIELD  and  DESERT  STORM  the  GSR  for 
Hellflre  missiles  and  MPSM  rockets  were  both  reported  as 
zero. 

Many  Apache  units  requested  permission  to  conduct 
Kellflre  missile  tests  to  measure  the  effects  of  wind,  dust, 
and  laser  backscatter  on  desert  Hellflre  missile 
engagements.  Despite  a  theater-wide  shortage  of  Hellflre 
missiles,  the  lOlst  Airborne  (Air  Asoault)  Division 
authorized  Its  units  to  fire  six  Hollflre  missiles  per 
Apache  battalion. 

The  absence  of  resources,  simulations,  and  the 
constrained  use  of  local  training  areas  degraded  the  gunnery 
skills  of  Apache  crew  members.  The  Inability  to  sustain 
gunnery  proficiency  and  systems  training  resulted  In  Apache 
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craws  having  a  general  lack  of  confidence  in  their  ability 
to  proficiently  engage  targets  in  combat. 


TACTICAL  EMPLQYMEMT 

The  principle  focus  of  an  Apache  crew's  peacetime 
training  Is  the  standardization  of  the  Its  tactical 
employment  techniques.  Apaches  are  normally  employed  In 
tactical  teams  of  three  to  five  helicopters.  Company 
commanders  maneuver  Apache  teams  to  strike  enemy  tanks  and 
armored  vehicles  sighted  by  friendly  ground  or  air  forces. 
The  Apache  company  commander  Is  primarily  responsible  for 
the  employment  of  his  teams  and  the  conduct  of  the  aerial 
battle.  ' 

Deliberate  Apache  missions  normally  consist  of  the 
following  tasks  or  phases t 

o  Movement  to  a  forward  assembly  area  for  final  mission 
sequencing. 

o  Movement  to  a  battle  position  and  selection  of  firing 
positions. 

o  Receiving  a  target  hand-off  from  airborne  or  ground 
commanders . 

o  Acquiring,  Identifying  and  engaging  targets. 

o  Reengaging  targets  from  secondary  or  alternate  battle 
positions. 

o  Movement  to  forward  area  refueling  and  rearming  sites 
to  reconstitute  the  team. 
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o  Mov«nant  to  assambly  araas  or  forward  aaaambly  araaa 
for  mlaalon  updates  or  to  await  sequancing. 

AIRCREW  TRAINING  PROGRAM  ^ATP^ 

Apaoha  alrcraw  training  involves  a  highly  struaturad 
ATP  consisting  of  qualification,  rafrashar  training, 
training  racords,  proficlancy  evaluations,  and  mission 
training.  Apache  ATPs  focus  on  improving  unit  raadinaas, 
standardization,  safety,  and  aircrew  profasslonalism.  The 
ATP  provides  standardization  of  procedures  and  practices  and 
provides  a  bane  for  every-day  flights  and  combat-mission 
training. 

The  Apache  unit  commander  can  use  the  ATP  as  a  tool 
to  measure  a  crew's  proficlancy  in  relation  to  the  unit's 
mission.  A  serious  drawbaob  to  the  ATP  is  its  heavy 
reliance  on  documentation.  Records  become  cumbersome  and 
hard  to  maintain  in  field  environments  also,  many  of  the 
ATP-speolfled  training  tasks  lack  resourcing  and  feasibility 
in  combat  environments.  Several  Apache  units  closed  out 
their  home-base  ATPs  and  established  ATP  field  files  which 
served  as  the  basis  for  qualification  and  mission- 
familiarization  of  replacement  personnel  and  crews. 

Many  Apache  units  received  unqualified  replacements 
before  deployment  and  during  DESERT  SHIELD.  Unit  training 
managers  conducted  ATP-required  training  and  evaluations  for 
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th«att  raplaoanants .  Thasa  proflciancy  avaluatlona  of tan 
conaumad  noat  of  a  unit 'a  limltad  training  raaourcaa. 

Tha  ATPa  apply  to  both  oonbat  and  paaoatlma 
anvlronnanta.  Howavar,  tha  ATP  combat  provlaJ.ona  wara  not 
apaolflo  or  raallatlc  anough  to  provida  adaquata  guldallnaa 
for  combat  training.  Plannad  improvamanta  to  tha  ATP 
Inoluda  combat-training  guldallnaa  which  ara  aimpla  and 
flaxlbla.  Futura  combat  daploymanta  will  llkaly  aaa  tha 
auapanalon  of  tha  program' a  documantatlon  raqulramants. 

SAFETY 

Safaty  la  a  thama  that  parmaataa  all  aviation 
actlvltlaa.  Laadara  muat  ccnatantly  walgh  opiiratlonal  naada 
agalnat  tha  Inharant  rlaka  of  aviation  mlaalona.  Approvad 
atandardlzad  training  programa  halp  laadara  align  mlaaxon 
and  aafaty  raqulramanta.  Thaaa  atandardlzad  training 
programa  rapraaant  a  collaotlon  of  flaxlbla  common  aanaa 
approachaa  to  mlaalon  accompllahmant  and  axcallanoa  In 
training.  Laadara  muat  apply  aafaty  and  raaourca 
conatralnta  to  thaaa  atandardlzad  training  programa  and 
produca  programa  tailored  to  tha  mlaalon  raqulramanta  and 
naada  of  Individual  unlta. 

Tha  poaltlva  tranafar  of  good  aafaty  halslta  praaarvaa 
manpower  and  aqulpmant  during  combat.  In  an  anvlronmant  of 
oonatralnad  raaouroaa  and  manpower,  avan  one  accident  la  too 
many.  During  Operation  DESERT  STORM,  unlta  that  oontlnuad 
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to  abldo  by  standardized  procedures  and  routine  safety 
checks  performed  their  combat  missions  safely. 

Every  Apache  unit  deployed  to  Operation  DESERT  STORM 
experienced  its  own  mission-unique  training  shortfalls  and 
resource  constraints  on  training  continue  to  be  fonildable. 
Units  must  abide  by  these  constraints  and  train  within  their 
means.  Crews  must  build  their  experience  base  dally  working 
on  and  improving  individual  and  collective  skills.  Units 
must  deploy  to  combat  with  the  equipment  at  hand.  The  goal 
of  mission  training  is  to  prepare  crews  for  the  violence  of 
combat  and  to  gain  maximum  use  of  the  Apache  and  its 
systems . 
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CHAPTER  5 


EXECUTION,  PERFORMANCES,  AND  CONCLUSIONS 

Apacl<ei  attack  h^illcoptars  and  thalr  crawa  fought 
daclslva  battlaa  and  aurvlvad  on  tha  nonllna«tr  battla^'ialda 
of  Iraq.  Exacutlon  and  parformanca  Apaoha  craws  in  DESERT 
STORIl  In  tha  operational  catagorlao  of  intalll^anca, 
aanauvar,  fira  support,  survivability,  air  dafansa,  oonbat 
oarvlca  support,  aitd  conK;a7id  and  control  show  that  although 
aviation's  parformanca  was  outstanding,  thara  ara  still 
araas  in  which  nora  affaotlva  training  would  ba  of  banaflt. 

imMiIfiBNCB 

Intalliganca  goals  ara  to  provida  accurate  portrayal 
of  tha  battlaflald  rasultlng  from  tha  collection, 
evaluation,  analysis,  integration,  and  interpretation  of  all 
available  information  concerning  an  enemy  force.  This 
includes  information  about  tha  geographical  area  of 
operations  and  specific  capabilities  and  waaknassas  of  enemy 
forces. 

In  tha  arena  of  conflict,  thara  is  no  more  valued 
commodity  than  good  information.  Any  commander*'- 
of  any  military  force — generally  wants  to  know  more 
than  ha  can  usually  find  out  about  uha  enemy  .  .  . 


47 


Dlvlvlonal-l«v«l  oparations  in  DESERT  STOKM,  avan 
with  all  tha  nadla  Imas^an  of  high-tach  wizardry, 
wera  still  largaly  immareied  in  the  claanic  fog  of 
war.  1 

Tha  U.S.  Army ^ a  operational  intalliganca  network  was 
not  affective  in  providing  up-to-date  or  real-time 
information  to  Apache  combat  orevs  during  DESERT  STORM. 

With  only  a  few  exceptions,  Apache  units  conducted  deep 
attack  missions  into  Iraq  with  only  limited  intelligence. 
This  limitation  reduced  the  effectiveness  of  deep  operations 
and  significantly  increased  mission  risks.  Armed 
reconnaissance  and  contact  with  enemy  forces  provided  many 
tactical  comman^iiers  the  only  true  pictures  of  target  areas 
and  battlefields. 

Doctrlnally,  deep  attack  missions  revolve  around  high 
value  target  (HVT)  lists.  These  target  llste  require 
apeolal  proooesing;  analysis  devslopment,  and  collection 
data  refinements.  The  availability  of  these  targst  analyses 
plays  a  pivotal  role  in  mission  analysi;>;  and  risk 
acaessment.  During  DESERT  STORM  operations,  the  HVT  list 
rarely  made  the  change  from  20-hour-oId  to  60-hour-old 
planning  data  to  real-time  execution  data. 

The  dispersion  and  the  static  nature  of  the  Iraqi 
foroae  in  Operation  DESERT  STORM  made  it  difficult  to  locate 
and  target  viable  targets.  A  priority  target  for 
intelligence  collection  is  the  location  and  disposition  of 
enamy  forces.  Often  collection  focuses  on  forcss  not  in  the 
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lina«diate  battla  araa  or  which  ara  baing  hald  In  raaarva. 

Tha  ganaral  dispersion  of  Iraqi  forces  hanparad  the 
collection  of  this  priority  Infomatlon. 

Foarward  deployed  Iraqi  forces  baoaae  organized  and 
deployed  In  concentrated  pockets  and  strongholds.  These 
force  concentrations  left  large  gaps  and  fostered  the 
potential  for  a  nonlinear  battlefield.  In  exploiting  these 
force  concentrations,  the  coalition  force's  air  superiority 
produced  decided  advantages.  Iraqi  strongholds  and 
concentrated  forces  presented  lucrative  targets  for  cruise 
missiles  and  air  and  hellborne  attacks. 

The  use  of  Apache  helicopters  to  attack  HVT^  in  deep 
operations  required  precise  Intelligence  and  collection 
management.  Effective  command  and  control  were  essential  If 
attack  helicopters  were  to  make  use  of  available 
Intelligence  and  reduce  exposure  to  enemy  weapons  systems. 

Attributes  of  DESERT  STORM  operations  Included  highly 
mobile  and  fluid  battlefield  schemes.  In  such  operations^ 
old  battlefield  Intelligence  Is  of  little  use.  The  tempo  of 
air  maneuver  and  air  attack  operations  require  detailed, 
real-time  Information.  Deep  atuaok  operations  In  these 
hlgh-tempo  schemes  require  extensive,  dedicated  Intelligence 
and  analysis  resources.  Attack  helicopter  units  require 
real-time  information  to  execute  SEAD  operations  and  to 
refine  target  engagements.  Real-time  Intelligence  updates 
on  enemy  activities  In  the  target  area  Is  critical. 


49 


Th«  lack  o£  targating  data  in  DESERT  STORM  oparations 
forced  Apache  conanandara  to  forego  the  surgical  strike 
nature  of  deep  operations.  The  Apache  employments  centered 
on  movement-to-contact  and  search-and-destroy  tactics. 

These . tactics  resulted  in  the  exchange  of  predetermined , 
planned  engagement  areas  for  dedicated  search  and  engagement 
zones. 

Force  commanders  made  up  for  the  shortfalls  In 
real-time  intelligence  by  requesting  and  employing  aviation 
reconnaissance  resources.  Commanders  sent  Apache-escorted 
scouts  and  Apache-pure  teams  deep  into  Iraq  to  gather 
intelligence  data.  Reports  state,  "Force  commanders, 
preujinted  with  volumes  of  Intelligence  information, 
considered  the  Information  secondhand  unless  confirmed  by 
Army  aviators."^  In  addition,  Apaches  provided  security 
for  long-range  surveillance  team  insertions  and 
extractions.  Using  Apaches  to  fill  these  intelligence- 
gathering  gaps  reduced  the  overall  comJsat  availability  and 
power  of  Apache  attack  helicopter  battalions. 

Apache  commanders  demonstrated  a  marked  ability  to 
adapt  employment  doctrine  to  a  changing  environment  and 
requirements.  This  ability  reflects  favorably  on  their 
units,  training,  and  professional  abilities.  Apache  units 
readily  adapted  to  the  role  of  providing  intelligence  data 
and  performing  data  verification.  The  ability  of  aircrews 
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to  accuratoly  ralay  battlafleld  Information  provided  pivotal 
force  actions  during  the  air  and  ground  campaigns. 

Often  reconnaissance  Information  required  Immediate 
analysis  and  handling  by  Apache  aircrews.  Force  commanders 
commented  that  Apache  crews  provided. them  with  accurate 
intelligence  reports.  In  those  reports,  Apache  crews  did 
not  report  numbers  and  types  of  vehicles,  but  Identified 
enemy  forward  detachment  and  reconnaissance  elements, 
offensive  formations,  and  defensive  belts. 

Deep  attack  missions  well  suit  Apache  helicopter 
battalions.  However,  successful  accomplishment  of  such 
missions  requires  the  dedicated  targeting  support  of  a 
combined  arms  team.  Apache  units  must  coordinate  with 
divisional  and  corps  Intelligence  managers  to— 
o  Clarify  questions  for  the  aviation  commander, 
o  Refine  Information  requests, 
o  Prioritize  requests. 

o  Construct  a  plan  to  answer  requests  and  apply  the 
Information. 

The  failures  of  Intelligence  at  the  tactical-unit 
level  were  similar  to  the  disaster  at  Pearl  Harbor.  The 
similarities  revolve  around  "the  failure  of  the  Army  and 
Navy  In  Hawaii  to  make  their  fight  with  the  equipment  at 
hand — It  was  not  that  they  had  no  equipment,  for  they  did, 
but  they  did  not  utilize  what  they  had."^ 
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DESERT  STORM  tactical  mlaslona  did  not  routinoly  taka 
advantaga  of  all-sourca  Intalllganoa  avallabla  to  division 
and  corps  intalllganoa  collaotlon  nanagars.  Tactical  unit 
plannars  and  coninandara  must  actively  participate  in 
collection  aanagamant.  They  must  datarmina  what  their  units 
need  for  war  and  aggrasslvaly  seek  focused ,  multldlsoipllnad 
collection  managamant  and  distribution  programs  to  meat 
those  needs. 

XVIll  Airborne  Corps  orchestrated  one  of  the  many 
successful  real-time  intelligence  operations  providing 
Apache  crews  with  updated  targeting  and  threat  assessments. 
The  operation  Involved  an  Apache  battalion  from  the  12th 
Aviation  Brigade,  French  hellborne  side-looking  airborne 
radar  (SLAR),  and  XVIII  Airborne  Corps  intelligence 
analysts. 

On  18  February,  1991,  Apaches  from  the  12th  Aviation 
Brigade  conducted  night  combat  operations  near  As  Salman 
Airfield  to  engage  Iraqi  armor  elements  and  convoys.  A 
French  hellborne  SLAR  (prototype  SLAR)  provided  tho  Apache 
potential  target  cues  and  Identlf loation  corroboration. 
Targeting  information  was  down-linked  from  the  French 
helicopter  to  Intelligence  analysts  at  XVIII  Airborne  Corps 
main  headquarters.  Apaches  launched  to  intercept  the  Iraqi 
targets  only  after  receiving  target  validation  and  approval 
to  execute  the  mission  from  corps  headquarters. 
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The  uppermost  success  of  the  operation  was  the 
setting  up  of  a  real-time  Information  link  with  an  allied 
force's  primary  Intelligence  network.  The  limited  range  of 
the  prototype  SLAR  did  not  provide  adequate  targeting  for 
deep  attack  operations.  Apache  teams  and  the  SLAR  aircraft 
did  not  set  up  direct  communications  links.  This  lack  of 
direct  communications  Inhibited  the  SLAR's  ability  to  vector 
the  Apaches  to  targets. 

maneuver 

The  principles  of  war  define  maneuver  as  "the 
movement  of  forces  supported  by  fire  to  achieve  a  position 
of  advantage  from  which  to  destroy  or  threaten  destruction 
of  the  enemy. The  mobility  of  attack  helicopter  units 
permit  oommanders  to  affect  the  enemy's  maneuver  by  applying 
combat  power  across  otherwise  untrafflcable  terrain. 

Apache  helicopters  were  successful  In  performing  and 
Influencing  operational  and  tactical  maneuver  on  the 
battlefields  of  DESERT  STORM.  Force  commanders  Integrated 
Apaches  In  the  scheme  of  mantu^uver  by  assigning  them  missions 
along  the  full  width  and  depth  of  corps  and  divisions 
operations.  Apache  battalions  directly  supported 
operational  maneuver  by  conducting  attack,  reconnaissance 
and  security,  air  assault,  and  special  operations  missions. 
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Th«  •p«ttd  and  dapth  of  combat  operations  during 
DESERT  STORM  should  renew  Interest  In  achieving  a 
new  dimension  of  land  warfare  where  the  centerpiece 
of  the  combined  arms  organization  Is  the  attack 
helicopter  battalion. 6 

Inclement  weather  was  a  major  factor  In  the  days 
J.mnedlately  preceding  the  coalition's  ground  offensive. 
Visibility  was  often  less  than  2  kilometers  (km) ,  and 
ceilings  were  from  500  to  1,000  feet.  The  poor  weather  and 
high  battle  tempo  combined  to  force  commanders  to  make 
thorough  METT-T  In  their  mission  analysis.  The  commanders 
applied  mission  analysis  and  risk  assessments  In  developing 
their  employment  principles  and  doctrinal  decisions. 

The  use  of  Apaches  by  force  commanders  lends 
precedence  to  the  adage  "offense  is  the  best  defense."  The 
Apache  battalion's  speed  and  flexibility  In  applying  combat 
power  kept  pressure  on  Iraqi  forces.  Apache  employments 
Included  deep-attack  and  close-attack  operations. 
Employments  In  the  VII  Corps'  area  of  operation  typified 
force  commanders  reliance  on  Apaches.  VII  Corps'  Apaches 
operated  In  a  cold  rain,  20  kilometers  In  front  of  1st 
Armored  Divisions  forward  units.  Crews  reported  that  the 
rain  made  the  thermal  images  stand  out  and  allowed 
extended-range  target  engagements.  These  missions  gained 
and  kept  the  Initiative. 

Apache  battalions  also  played  a  primary  role  in 
providing  reconnaissance  tmd  security  for  Operation  DESERT 
STORM.  The  missions  ranged  from  covering-force  missions  to 
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nightly  armed  border  patrols.  The  Apaches  received  these 
reconnaissance  missions  because  of  their  ability  to  work  at 
night  and  In  adverse  weather.  High  winds,  poor  ambient 
light  conditions,  and  night-vlnlon  goggle  safety 
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restrictions  hindered  the  employment  of  Army  scout  aircraft 
on  several  pre-O-day  Intelligence-gathering  missions. 

Apaches  from  both  XVI I I  Airborne  and  VII  Corps  flew 
successful  deep,  zone,  and  route  reconnaissance  Into  Iraq. 
Apache  contributions  to  reconnaissance  and  security  allowed 
force  commanders  to  react  quickly  to  situations  and  execute 
missions  at  the  minimum  acceptable  risk. 

Apache  helicopters  provided  air  assault  security  as 
part  of  the  101st  Airborne  Division  (Air  Assault)  air 
assault  task  forces.  Air  assaults  perfotmed  In  DESERT  STORM 
represent  the  largest  air  assault  operations  In  history  and 
was  a  complete  success.  Aerial  security  provided  by  attack 
helicopter  units  allowed  force  commanders  the  flexibility  to 
exploit  Iraqi  weaknesses  with  air  mobility  at  minimum  risk. 

Apache  and  special  operations  units  joined  forces  to 
conduct  D-day  J-SEAD  operations  on  key  enemy  radar  positions 
deep  In  Iraq.  These  "Army  Apaches  fired  the  first  shots 
that  kicked  off  Operation  DESERT  STORM. This  J-SEAD 
operation  was  largely  responsible  for  disrupting  and 
neutralizing  Iraq's  air  defense  system.  Apache  support  for 
special  operations,  long-range  surveillance  team  Included 
Insertions  and  extraction  escort  missions. 
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Th«  •nvlronatant  and  tanpo  of  DESERT  STORM  requlrad  a 
larga  dagraa  of  flexibility  from  unit  leaders  and  Apache 
flight  crews.  Although  Apache  units  constantly  found 
themselves  trying  to  catch  up  to  the  war's  pace,  leaders 
were  able  to  synchronise  the  operational  requirements  of 
DESERT  STORM  missions.  In  addition,  "Leaders  at  every  level 
displayed  their  preparedness....  Leaders  and  soldiers  were 
confident  in  their  own  abilities  and  those  of  their 
superiors."^  The  technical  and  tactical  proficiency  of 
Apache  units  and  their  leaders  led  to  notable  successes  in 
the  campaign. 

Standardization  and  collective  training  enhanced  the 
flexibility  of  employment  for  Apache  units.  Attaching  an 
XVIII  Airborne  Corps  Apache  battalion  to  the  101st  Aviation 
Brigade  was  a  sterling  example  of  the  capabilities  of 
standardized  units.  Within  three  days  of  attachment,  the 
Corps'  Apache  battalion  went  into  combat  as  a  divisional 
asset.  The  unit  conducted  joint  combat  operations  with  no 
significant  operational  or  procedural  problems. 

Units  received  authorization  to  altar  the  Apache's 
tactical  load  configurations  to  accommodate  the  extended 
ranges  of  desert  warfare.  The  units  installed  the 
230-gallon  auxiliary  fuel  wing  taxiks  for  tactical  use  which 
significantly  extended  the  unit's  mission  ranges.  Wing 
tanks  allowed  XVIII  Airborne  corps  Apache  units  to  perform 
tactical  missions  with  durations  of  from  3.5  to  4  hours. 
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This  also  sxtendad  ths  coalition  fores '■  ability  to  project 
firepower  deep  Into  Iraq. 

Crew  reportu  cited  outstanding  performances  for  the 
auxiliary  fuel  systems,  crews  noted  only  slight  problems 
with  the  rocket  launcher  pod's  ability  to  elevate  when 
mounted  opposite  the  wing  tank.  Several  after-action 
reviews  also  noted  noticeable  "fuel  sloshing"  In  the 
auxiliary  fuel  tanks  which  caused  reduced  maneuverability. 

The  Apache's  extended  deep-attack  capabilities  depends 
on  external  fuel.  DESEStT  STOBH  confirmed  the  need  for 
external  fuel  tanks.  Risk  assessment  for  future  long-range 
tactical  employments  must  consider  the  effects  of  wing  tanks 
on  weapons  systems  and  the  maneuverability  of  the  aircraft. 

riRB  aUPPQRI 

Fire  support  Is  the  collective  and  Integrated  use  of 
target  acquisition  and  direct  and  Indirect  fire  weapons. 

The  goal  of  the  fire  support  network  Is  to  synchronize  overy 
available  target  acquisition,  weapons  systems  and  control 
facility  to  attain  the  most  effeotlvo  target  coverage. 

Operation  DESERT  storm  Apache  units  provided  maneuver 
commanders  excellent  operational-level  fire  support.  The 
execution  of  Apache  missions  enhanced  force  commander's 
scheme  of  maneuver  by  destroying,  neutralizing,  and 
suppressing  enemy  weapons,  formations,  and  facilities. 
Apaches  demonstrated  an  ability  to  provide  fires  throughout 
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thtt  battlefield .  This  mobility  and  its  effective 
integration  into  the  combined  arms  team  allowecl  the  Apache 
to  become  the  decisive  fire  support  asset  during  the  pursuit 
phases  of  Operation  DESERT  STORM. 

The  joint  air  attack  team  (JAAT)  was  the  most  common 
combined  arms  fire  support  mission  performed  by  Apache 
helicopter  units.  "Day  and  night  and  both  preplanned  and 
spontaneous  JAATs  were  conducted  in  DESERT  STCtRM;  all  were 
successful.”^  Most  JAAT  employments  occurred  during  the 
corps'  deep  battle  and  were  well  out  of  artillery  range. 
These  targets  required  direct-fire  weapons  be^sause  of  target 
dispersion  and  fortification.  So,  the  Apaches  and  Air  Force 
close  support  aircraft  became  primary  JAAT  players. 

Corps  and  division  operations  routinely  synchronised 
Apache  weaponry,  acquisition,  and  control  systems  with  the 
entire  combined  arms  team.  Examples  of  the  divisions' 
ability  to  synchronize  Apaches  into  their  flire  support 
scheme  include  the  extensive  use  of  Apaches  in  the 
battlefield  intelligence  and  counter-intelligence  systems 
and  SEAD  and  security  operations. 

At  the  execution  level,  the  Apache  weapons  systems 
met  or  exceeded  expectations.  Reviews  on  Hellflre  missiles 
and  70-mm  rocket  systems  consistently  praised  performance 
and  reliability.  Reports  on  the  30-mm  cannon  stated  that  it 
was  lethal  and  accurate  but  not  dependable. 
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Mark  66  motors  and  multipurpose  submunltlons  warheads 
proved  affective  against  light  armor  and  were  a  favorite 
among  Apache  crews.  The  range,  accuracy,  and  fire  power  of 
this  70-mm  rocket  combination  is  a  considerable  improvement 
over  earlier  versions  of  70-nillimeter  rockets.  (A  70-mm 
multipurpose  rocket  received  credit  for  the  destruction  of  a 
T-55  tank.) 

The  environment  did  have  an  effect  on  the  employment 
tactics  of  the  70-mm  system.  High-explosive  warheads  proved 
to  be  less  effective  in  the  desert  because  of  the  sand 
dissipating  the  explosive  force.  The  extended  targeting  and 
acquisition  ranges  of  the  desert  exceeded  the  range 
capabilities  of  Mark  40  motored  rockets. 

Excessive  exposure  to  sand  and  dirt  often  caused  the 
70-mm  rockets  to  become  jammed  in  the  launch  tubes.  Sand 
and  corrosion  on  70-mm  firing  leads  also  routinely  blocked 
electrical  firing  connections.  The  loss  of  electrical 
connections  resulted  Jn  degraded  performance  of  the 
aircraft's  rocket-management  system,  misfires,  and  erroneous 
Inventory  status  mestages.  Crews  combatted  these  problems 
by  covering  and  protecting  the  rockets  and  the  launch  pods 
from  the  environment  when  possible. 

The  Hellflre  missile  performed  according  to 
expectations  and  is  an  essential  link  to  the  Apache's 
success  in  DESERT  STORM.  An  example  is  the  battle  damage 
assessments  (BDA)  of  an  VII  Corps  Apache  battalion.  The 
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Apache  battalion  reported  more  than  170  tanks  and  armored 
vehicles  destroyed  in  one  deep-atcack  mission.  *'A  note  to 
this  accomplishment  is  that  it  took  Air  Force  A- 10s  a  week 
and  hundreds  cf  sorties  to  accomplish  the  same  BDA."^^ 

The  weapons  system  of  choice  for  these  crews  was  the 
Hellfire  missile «  The  missile's  ability  to  engage  and 
destroy  targets  at  stand-off  ranges  mads  the  Apache  a  lethal 
desert  combat  system. 

The  Hellfire  missile's  role  in  DESERT  STORM  expanded 
from  a  purely  antiarmor  role  to  one  that  included  employment 
against  bunkers,  viaducts,  and  hardened  targets.  Hellfire 
missile  engagements  also  supported  combined  arms  and  joint 
service  operations  against  Iraqi  command  and  control 
facilities  and  bridges.  In  the  '*D'^>day  Apache  raid,” 

Hellfire  missilas  destroyed  a  key  Iraqi  air  defense  complex 
and  made  Iraq  defenseless  to  coalition  air  attacks. 

Performance  samplings  of  200  Hellfire  missile  combat 
firings  show  that  127  missiles  (63.5  percent)  hit  and 
destroyed  their  Intended  targets.  Only  73  missed. A 
sampling  of  six  Apache  battalions  revealed  Hellfire 
"probability  of  hit*'  percentages  ranging  from  a  low  of  60 
percent  to  a  high  of  96  percent. Both  surveys  reported 
that  the  Hellfire  was  extremely  lethal.  "All  targets 
engaged  by  the  Hellfire,  to  include  the  new  oophlsticated 
armor  systems,  were  easily  destroyed  when  hit."^^ 
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Factors  affecting  the  missile's  piobablllty  of  bit 
percentages  Included  target  obscurement  by  combinations  of 
rain,  fog,  dust,  and  smoke.  Blowing  sand  produced  dust 
clouds  that  scattered  and  reflected  laser  energy  which 
detracted  from  the  Apache's  ability  to  designate  snd  engage 
targets  at  maximum  stand-off  ranges. 

Crews  reported  Increased  difficulties  in  aog[uirlng 
and  engaging  targets  In  the  final  hours  of  DESERT  STORH. 
During  that  time,  the  ambient  air  temperature  and  dew-point 
spread  became  small,  causing  the  A-model  Hellfires  to  leave 
clouds  of  smoke  when  departing  from  the  aircraft.  These 
smoke  clouds  were  enough  to  cause  the  crew  to  lose  contact 
with  the  missile.  Running  fire  and  using  C-model, 
mlnlmum-smoke  mlssllee  dissipated  and  overcame  this  problem. 

To  offset  the  effects  of  blowing  sand  on  target  laser 
designations,  pilots  chose  a  mode  of  engagement  that  delayed 
Initial  target  designation.  This  mode  reduced  the  chances 
of  the  missile  queuing  on  back-scattered  or  reflected  laser 
energy.  The  drawback  to  this  mode  Is  that  it  provided  the 
missile  with  minimal  terminal  guidance  commands,  reducing 
the  missile's  probability  of  a  hit. 

Another  problem  affecting  Hellflre  missile 
performance  was  sand  particles  scratching  and  pitting  the 
missile's  optical  nose  cone  which.  In  turn,  obstructed  the 
missile  sensor's  vision  and  prevented  It  from  picking  up  the 
laser  target  designation.  Sand,  dirt,  and  small  stones 
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lcdg«d  In  thtt  nlsslloe  stlrr.lng  fins  and  canards  oauaad  than 
to  stick  in  flight.  Adopting  a  dally  aalntananca  and 
claanlng  routlns  raducad  tha  affacts  of  tha  dusty 
anvironnant. 

Apaoha  missions  in  DES2RT  STORM  affaotivaly  supportad 
tha  coalition's  axploltation  of  Iraqi  forcat  and  pravantad 
than  from  raorganizlng  a  dafanslva  systaa  or  from  conducting 
an  ordarly  withdrawal.  Thasa  missions  placad  Apacha  craws 
on  tha  anany's  flank  and  raar  araas,  oparatlng  In  movamant- 
to-contact  and  saarch-and-dastroy  rolas. 

Tha  unrahaarsad  natura  of  movamant-to-contact  and 
saarch-and-dastroy  missions  placas  incraasad  damands  on  tha 
alrcraw  to  raspond  to  targavs  of  opportunity  and  unforasaan 
avants.  Af tar-act ion  ravlaws  of  thasa  missions  Included 
Hallflra  angagamant  vldao  film  and  pilot  Intarviaws.  Ravlaw 
of  tha  matarlal  ravaalad  a  trand  of  tima-consuaing  tachnlcal 
arrors  and  poor  prooadural  standardisation  among  soma  of  tha 
craws.  Tha  tapas  ravaalad  that  thasa  craws  spant  incraasad 
amounts  of  tima  In  acquiring,  identifying,  and  angaglng 
targets . 

In  ona  unit,  tha  avaraga  tlma  spant  In  battla 
positions  was  20  mlnutas.  This  unnaoassary 
exposure  could  have  proven  fatal  in  a  more  hostile 
environment  and  may  causa  a  negative  training 
carryover  fox'  future  engagements.  14 

Difficulty  in  identifying  targets  from  extended 
ranges  and  concerns  of  fratricide  attributed  to  much  of  tha 
protracted  angc^gement  times.  However,  reducing  switchology 
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errors  and  Improving  oraw  drllla  Inoraaaaa  the 
aggrasalvanaca  and  fury  with  which  Apache  crews  attack 
future  targets. 

DBSSRT  STORM  confimed  the  cannon  problems 

identified  in  previous  operations  and  exercises*  The  SO^mai  > 
cannon  experienced  significant  jamming  problems  caused  by— 
o  Sand  Ingestion. 

0  Jammod  weapon-feed  mechanism, 
o  Lose  fuzes  on  30-wm  cartridges, 
o  Weapon  drive-motor  seizures, 
o  Broken  ammunition-carrier  chains, 
o  Stretched  ammunition-feed  chutes. 

Reducing  ammunition  loads  by  50  percent  (from  400  to 
600  rounds)  and  decreasing  preventive-maintenance  intervals 
reduced  gun  jams.  However,  "even  with  intensive  preventive 
maintenance  and  reduced  ammunition  loads,  pilots  could  not 
be  confident  that  the  oystom  would  work  when  it  was 
needed."^® 

In  some  cases,  the  30-nm  oannon  ptisrformed  dependably 
and  effectively.  But  its  reliability  varied  by  unit  and 
even  airframes  within  units.  Wher  ucourate  and  abln  to 
fire,  the  30-mm  cannon  was  lethal  and  destroyed  targets  out 
to  4  kilometers.  Investigations  on  battle-damaged  Iraqi 
tanks  revealed  that  the  roar  portion  of  a  T-72  tank  was 
penetrated  by  Apache  so-mm,  high»exploslve,  dual-purpose 
rounds . 
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Survivability  includes  oparatlona  to  raduca 
suseaptlbillty  to  dataction  and  to  raduoa  vulnarabllitiaa  to 
bha  ai^factic.of  anany  vaapon  ayataao.^'^  Alrcraw 
aurvivability  on  tha  aodam  battlafiald  dapanda  on  many 
Iniarralatad  faotora*  Tha  ability  of  organic  air  orav 
aurylvabillty  aquipnant  to  anhanca  Apacha  aurvlvabillty 
ooupovnda  whan  Incorporatad  Into  datallad  miaslon  analysis 
and  planning  and  risk  assasanants.  Unfortunataly,  tha  tanpo 
and  axploltatlva  nature  of  DESERT  STORM  missions  allowad 
naithar  datallad  mission  analysis  nor  planning. 

Most  Apache  night  or  advarsa-vaathar  amploymants 
raquirad  tha  use  of  raduoad  angagament  rangas.  Although 
Apaohas  have  near  all-waathar  capability,  low  visibility 
raduoas  tha  ranga  at  which  thay  can  acqulra  and  angaga 
targets.  With  raducad  contrast  batwaan  tha  target  and  tha 
target 's  background,  tha  Apache's  night-vision  davicas' 
ranga  oapabllltias  degrade.  Tha  extant  of  tha  ranga 
reduction  depends  on  tha  amount  and  mixture  of  moisture  and 
ohsourltias  in  the  air.  Reduced  acquisition  and. 
identification  ranges  in  DESERT  STORM  required  the  Apaches 
to  close  to  within  2  to  3  kilometers  for  night  engagamants. 
Those  rangas  placed  tha  Apaohas  wiuhin  ranga  of  enemy  direct 
fire  and  small-anus  fire. 
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Reduced  engagement  ranges  and  lack  of  detailed 
mission  analysis  placed  Increased  reliance  on  aircraft  ASE 
for  mission  success  and  crew  survivability.  However,  Apache 
crews  voiced  a  lack  of  confidence  in  the  capabilities  and 
limitations  of  ASE.  Many  aviators  expressed  doubts  In  their 
ability  to  use  ASE  systems  In  combat  because  of  recent 
equipment  upgrades  and  their  own  Inexperience  and  training 
doficlencles.  Confidence  In  ASE  warning  systems  declined  as 
the  system  bombarded  crews  with  erroneous  cues  and 
warnings . 

Because  Iraqis  did  not  employ  sophisticated 
electronic,  radar,  and  microwave  systems  In  DESERT  STORM, 
allied  transmissions  and  emissions  exclusively  filled  the 
battlefield.  Yet,  Apache  electronic  countermeasures  warning 
receivers  and  missile  detectors  routinely  gave  threat 
warnings  and  signs  of  threat  radars  tracking  and  locking 
onto  the  aircraft.  Crews  reported  that  emissions  received 
from  Hawk  and  Patriot  missile  batteries  would  activate  radar 
and  missile  alert  audio  warnings.  The  lack  of  accuracy  In 
the  ASE  system  degraded  Its  effectiveness  and  hampered 
mission  accomplishment.  Thus,  DESERT  STORM  missions  which 
placed  a  heavy  reliance  of  ASE  for  mission  accomplishment 
placed  crews  and  equipment  In  high'‘risk  situations. 

Overall,  the  survivability  designs  of  the  Apache 
received  much  praise  during  DESERT  STORM.  The  average 
flight  time  for  the  100  hours  of  DESERT  STORM  was  32  combat 
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hours  per  aircraft. During  the  missions,  several 
Apaches  received  battle  damage,  but  only  two  Apaches  were 
lost.  Friendly  forces  recovered  the  crews  from  both.  These 
accomplishments  attest  to  the  Apache's  ruggedness, 
crashworthiness,  and  reputation  as  an  "exceedingly  hard" 
helicopter. 

AIR  DErEMgE 

Air  defense  Is  effort  speolfloally  Intended  to 
nullify  or  reduce  the  effectiveness  of  the  attack 
by  hostile  aircraft  or  guided  missiles  (after  they 
are  airborne)  to  a  level  permitting  freedom  of 
action  to  friendly  forces  of  all  types. 19 

To  be  successful  on  the  battlefield,  combined  arms 
force  missions  must  include  coordinated  and  synchronized  air 
defense  measures.  One  way  to  coordinate  and  deoonfllct  the 
activities  of  multiple  airspace  users  is  to  use  positive  and 
procedural  control. 

Positive  control  Is  the  reliance  on  an  electronic 
link  to  Identify  and  control  airspace  users.  The  IFF 
transponder  system  Is  this  link  for  the  Apache.  However, 

VII  Corps  reported  a  high  failure  rate  of  Its  IFF 
transponder  systems.  For  example,  an  air  defense  unit  In 
the  VII  Corps  area  of  operation  reported  that  20  percent  of 
the  army  helicopters  Interrogated  did  not  reply  with  the 
proper  encrypted  slqrnal.^^ 

The  ability  of  coalition  forces  to  maintain  air 
supremacy  In  the  Kuwaiti  Theater  of  Operations  reduced  the 
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slgnifisanoe  of  th#s«  IFF  prcblana.  If  Iraq  had  employed  an 
aggressive  air  campaign,  Inoperative  aircraft  IFF  systems 
would  have  undoubtedly  led  to  Incidents  of  fratricide. 

Procedural  control  la  the  reliance  on  prearranged  and 
dlsseislnated,  rules  and  Instructions  to  guide  the  actions  of 
friendly  airspace  users.  Aircraft  that  do  not  abide  by  or 
are  not  aware  of  the  procedures  become  suspect. 

The  nonlinear  battlefield  of  DESSRT  STClui  required 
establishing  procedural  controls  to  deoonfllct  joint 
offensive  operations  and  air  defense  procedures.  Procedural 
measures  Included  specified  air  corridors  and  routss, 
weapons-free  zones,  restricted  access  areas,  altitude 
restrictions  and  time  slots.  The  purpose  of  these  measures 
was  to— 

o  Reserve  airspace  for  specif Ic  airspace  users, 
o  Restrict  actions  of  airspace  users, 
o  Control  actions  of  specific  airspace  users, 
o  Require  airspace  users  to  accomplish  specific  actions. 

The  Army  Airspace  Command  and  Control  (A2C2)  section 
for  both  corps  received  approval  for  numerous  procedural 
control  measures  in  their  areas  of  operations.  Each  control 
measure  consisted  of  specified  boundaries,  altitude 
restrictions,  effective  times,  and  Identification  measures. 
(Approved  control  measures  require  timely  dissemination  to 
all  appropriate  elements  of  the  combined  services.) 
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To  bo  effective,  procedural  control  measure  must  be 
flexible  enough  to  react  to  changes  In  the  tactical 
situation,  and  friendly  forces  must  abide  by  the  established 
procedures.  During  DESERT  STORM,  the  tactical  aircrews  did 
not  always  abide  by  nor  receive  procedural  control 
measures.  Short  response  exploitation  missions  and 
ever-changing  airspace  requirements  degraded  the 
effectiveness  of  procedural  control  measures.  Units  that 
did  not  receive  updated  procedural  control  measures 
conducted  operations  on  the  principle  of  "see  and  be  seen." 

K  lack  of  information-dissemination  and  utilization  rendered 
procedural  control  measures  ineffective  as  a  means  of 
synchronizing  airspace  usage  and  of  determining  aircraft 
friend  or  foe  statuses. 

COMBAT  SERVICE  SUPPORT 

"Combat  Service  Support  (CSS)  is  the  assistance 
provided  to  combat  forces  in  the  fields  of  administration 
and  logistics. CSS  Includes  administrative, 
maintenance,  and  logistical  services. 

When  speaking  of  the  maintenance  and  CSS  challenges 
of  Operation  Desert  Storm.  Major  General  Robinson  stated. 

In  the  broadest  terms,  we  learned  that  many 
accepted  peacetime  procedures  and  structures  were 
Inadequate  in  wartime.  The  logistic  strain  of 
supporting  a  large  aviation  fleet  in  a  contingency 
taught  us  new  ways  of  doing  business,  and  provided 
insights  to  the  direction  of  the  future. 22 
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css  was  a  succaas  in  DESERT  STORM.  Sound  aarvloa 
support  organizations  and  the  Ingenuity  and  comnitnent  of 
the  aviation  soldier  formed  the  basis  for  successful  combat 
and  CSS  operations.  "DESERT  SHIELD/STOSM  unquestionably 
validated  the  current  family  of  aircraft  and  aircraft 
equipment. 

Preceding  Operation  DESERT  STORM,  Apache  units  had 
performed  well  for  months  in  the  harsh  Arabian  Desert 
environment.  During  Operation  DESERT  STORM,  the  Apache 
proved  itself  reliable  and  maintainable.  "Unit  commanders 
and  aircraft  crews  were  extremely  pleased  with  the 
lethality,  survivability,  and  reliability  of  the  AH-64, 
Apache,  helicopter. 

Through  the  entire  operation,  Apache  mission 
capable  rates  (ORs)  exceeded  90  percent,  far 
above  the  Amy  standard.  This  again,  is  a  tribute 
to  the  conscientious  maintenance  efforts  of  the 
aircraft  crews  and  their  supporting  maintenance 
units,  as  well  as  the  reliability  of  the 
system. 25 

Reports  indicate  that  Apaches  suffered  few  serious 
systems  failures.  Erosion  of  engines  and  rotor  blades  and 
the  effects  of  high  temperatures,  corrosion,  and  ultraviolet 
radiation  posed  the  most  serious  effects  of  operating  in  the 
Kuwaiti  Theater  of  Operations. 

Increased  corrosion  caused  by  the  desert's  low  night 
time  temperatures  presented  a  problem.  CondensatJ.on, 
resulting  from  70-degree  temperature  fluctuations,  caused  a 
distinctive  increase  in  aircraft  component  corrosion.  Sand 
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on  and  In  tha  halleoptar  trapped  noiature  and  further 
increased  the  corrosion  problen.  The  Apaches  required  daily 
cleaning  to  combat  these  conditions. 

Strong  winds,  often  preceded  by  sharp  temperature 
changes,  compounded  the  problems  of  sand  and  dust 
accumulations.  Ordinarily,  desert  winds  die  down  around 
sunset  for  an  hour  or  two  then  rise  again,  sunrise  brings  a 
corresponding  calming  of  the  desert  winds. 

Apache  crews  found  that  wind-blown  dust  and  sand 
penetrated  and  collected  inside  almost  every  crack  or 
crevice  on  the  Apache.  Flying  and  hovering  in  and  around 
loose  sand  and  dust  also  produced  excessive  wear  such  as 
pitting  and  erosion  of  rotating  and  exposed  parts.  Even 
small  volumes  of  loose  sand  and  dust  created  serious  erosion 
problems  on  Apache  rotor  blades,  turbine  compressors, 
windscreens,  and  computer  components. 

Aircraft  support  crews  and  support  units  went  to 
tremendous  effort  to  ease  these  adverse  effects.  For 
example,  Apache  crews  adapted  several  modified  flight 
techniques  to  reduce  prolonged  exposure  to  ecjulpment- 
damaging  dust  and  sand.  Crews  avoided  hovering  at  low 
speeds  whenever  possible.  Tailored  takeoff  and  landing 
techniques  got  the  aircraft  airborne  and  landed  with  the 
least  possible  exposure  to  dust  clouds  and  the  hazards  they 
presented.  Several  Apache  units  authorized  changes  to 
standard  aircraft  "run  up  procedures"  to  allow  air  crews  to 


70 


d«lay  tha  activation  and  tasting  of  nonassantial  aisslon 
equlpnant  until  wall  after  takeoff  so  they  would  be  clear  of 
tha  dust  clouds  craatad  by  takeoff.  For  axanpla, 
adaptations  of  tha  health  indicator  tests  allowed  craws  to 
delay  tests  until  wall  clear  of  bloving  sand  and  dust. 

Besides  tha  fomldable  challenge  of  operating  In  a 
harsh  environnent,  routine  and  combat  Apache  missions 
required  large  amounts  of  sustained  logistic  support. 

Actual  support  requirements  varied,  depending  on 
environmental  «nd  mission  requirements.  Typically,  employed 
Apache  units  required  fuel  and  ammunition  resupply  from 
every  1-1/2  to  3  hours.  The  success  of  most  Apache  combat 
missions  depended  on  integration  of  fuel,  ammunition,  and 
aircraft  maintenance  into  the  tactical  plans.  In  DESERT 
STORM  units  successfully  attached  maintenance  support  teams 
to  forward  area  refueling  points.  This  flexibility  allowed 
teams  to  perform  minor  maintenance  repair  well  forward  In 
the  battle  area.  This  forward  fixing  allowed  the  aircraft 
to  remain  In  the  battle  and  to  conserve  combat  power. 

The  austere  manning  levels  and  the  force  structure  of 
the  aviation  organization  was  an  area  of  deep  concern. 

The  lack  of  robustness  In  the  force  structure 
hindered  units'  ability  to  operate  up  to  their 
full  potential  in  a  combat  environment,  24  hours 
a  day  for  an  extended  period.  Some  of  the  major 
Issues  voiced  were  the  shortage  of  redundancies 
in  key  MOSs,  especially  in  the  maintenance  area; 
inadequate  orew-to-aircraft  ratios;  shortage  of 
personnel  to  man  multiple  FARFs;  and  staffs  that 
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fall  short  of  th«  slzo  and  capability  of  thalr 
infantry,  armor,  and  fiald  artlllary 
countarparts . 26 

Apaoha  units  did  wall  daspita  soma  inadaquata  manning 
baoausa  of  tha  untiring  afforts  and  profasslonal  davotion  of 
soldlars  and  laadars.  Many  units  wars  ovarstrangth  in  both 
parsonnal  and  aqulpmant,  and  othar  units  racalvad  forca 
augmantation  onca  thay  arrivad  in  thaatar.  Howavar,  avan 
with  additional  parsonnal  and  aqulpmant,  battalion  and 
brigada  staffs  could  not  oovar  long-tarm,  2 4 -hour 
oparatlons. 

Normally,  Apaoha  units  racsiva  pilot  allocations  on  a 
ratio  of  ona  pilot  par  aircraft  saat.  This  ratio 
"affaotivaly  raducas  tha  aircraft  availability  to  alght 
flying  hours  par  day  (lass  undar  stranuous  conditions  such 
as  night  systems  flying) . During  DESERT  storm,  an 
incraasad  pllot-tO”saat  ratio  could  hava  oonsidarably 
incraasad  tha  avaraga  availability  and  flight  tlma  par 
aircraft . 

Army  wlda  forca  raduotlons  will  only  worsen  Army 
aviation  structure  inadaquaclas.  considering  tha  lack  of 
robustness  that  now  exists  in  aviation  units,  tha  Army  will 
hava  to  make  difficult  daolslons  in  addressing  expanding 
roles  and  future  structuraa  of  Army  aviation. 
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COMMftWP  ,A>fB  gOmSL 


Comnand  and  control  Is  tha  process  of  directing, 
coordinating,  and  managing  combat  forces  to  accomplish  the 
assigned  mission.  The  process  Includes  personnel, 
equipment,  communications,  facilities,  and  measures 
necessary  to  assemble  and  analyze  Information  and  to 
supervise  the  execution  of  operations. 

Missions  which  took  full  advantage  of  the  Apache's 
speed  and  flexibility  stretched  aviation  command  assets 
thin.  Factors  that  adversely  affect  command  and  control 
over  combat  missions  Include  lean  force  structures,  poor 
communications,  and  a  nonlinear  battlefield. 

In  exploiting  Iraqi  strongholds  and  force 
concentrations,  coalition  forces  created  a  nonlinear 
battlefield.  Considering  that  most  Apache  missions  centered 
on  movement-to-contaot  and  search-’and-destroy  tactics, 
pursuit  operations  on  a  nonlinear  battlefield  posed  explicit 
concerns  over  possible  fratricide. 

At  12tlS  a.m.  on  moonless  Feb.  17,  the  First 
Infantry's  headquarters  radioed  for  an  Apache 
attack  on  enemy  vehicles  reportedly  approaching  a 
U.S.  column  of  armor....  He  [LTC  Ralph  Hayles] 
sent  two  Hellflres  on  a  six-second  flight  Into 
a  Bradley  fighting  vehicle  and  an  Nl-113  armored 
personnel  carrier,  each  carrying  four  [U.S.] 
soldiers. 29 

Hlth  the  prospect  of  friendly  fire  and  threats 
of  court  martlals  for  pilots  who  committed  fratricide, 

Apache  crews  sought  visual  Identification  of  targets 
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b«for«  angagaiBcints .  Visual  idantlflcation  at  night 
and  In  advarsa  waathar  raguirad  craws  to  closa  to 
within  2  to  3  kllomatars  of  suspactad  targats  to 
idantify  vahiclas  as  friand  or  foa.  Positlva 
Idanti  float  ion  raqulrsMnts  kapt  Apacha  craws  from 
using  maximum  stand-off  rangas  for  battla  positions 
within  positlva  vahicla  Idantlfication  ranga.  Thaaa 
battla  positions  put  Apachas  firmly  within  tha  raach 
of  anamy  air  dafensa  systams  and  in  high-risk 
situations.  "In  futura  conflicts  with  a  mors 
aggrassiva  anamy,  th^isa  mathods  will  ba  costly. 

Thaatar  attampta  to  idantify  friandly  vahiclas 
inoludad  taping  tham  with  Invartad  Vs,  rad  cloth, 

IR  tapa  and  using  eolorad  lights,  but  nona  of 
thasa  can  ba  saan  with  FLIR  at  night.  As  a 
rasult  of  tha  possibility  of  fratrlclda,  craws 
want  to  unbaliavabla  langths  to  ansura  that 
targats  wars  tha  anamy.  Thasa  maasuras  inoludad 
flying  closa  to  tha  target  to  verify... and 
overflying  targats  to  positively  idantify 
tham. 31 

Fratricide  resulted  from  failed  command  and  control. 
Strained  communications  systems  and  lack  of  coordination 
batwaan  units  often  .'.eave  officers  out  of  touch  with  tha 
battlefield.  Zmprovud  ooomunications,  liaison  networks,  and 
battlaflald  Intel liganca  would  enhance  command  and  control 
on  tha  battlaflald  and  illov  Apachas  to  employ  their 
superior  night-fighting  capabilities  in  low-risk, 
high-payoff  employments. 
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Apach«  conuaunlcatlonai  equlpnent  suffered  major 
shortcomings  in  Operation  DESERT  Deep  exploitation 

missions  strained  every  communications  system  available. 
Apache  teams  operating  across  extended  distances  routinely 
operated  for  hours  without  communications  with  higher 
headquarters.  These  units  operated  solely  under  the 
direction  of  mission  orders  without  benefit  of  current  or 
updated  Information. 

Long-range  communications  equipment,  such  as  high 
frequency  (HP)  and  tactical  satellite  (TACSAT)  radios,  met 
with  some  success.  However,  distribution  of  those  systems 
at  the  tactical  level  was  limited  or  nonexistent. 

Operation  DESERT  STORM  Apache  communications  Issues 
Included: 

o  The  attenuation  of  Apache  radio  transmissions  In 
certain  directions  because  of  the  location  of  the  antennae 
on  the  airframe. 

o  Apache  radios  not  being  fully  compatible  with  ground 
force  units  (except 

o  Interoperability  problems  between  the  Have  Qulch  I  and 
Have  Quick  II  versions  of  UHF  radios. 

o  The  limited  range  of  Apache  communications  systems. 

CONCLUSIONS 

Recommended  actions  to  help  alleviate  the  problems 
listed  here  Include  accelerating  fielding  of  modern 
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conmunicatlona  syatans  and  Installing  HF  and  hlgh-powarsd 
radios  on  Apachs  hsllcoptsrs.  Aviation's  Isan  fores 
structurs  hlrs  sguarsly  on  tha  ability  of  attack  halicoptsr 
brigades  and  battalions  to  conduct  operations.  The  staffs 
of  these  units  must  plan  and  execute  deep-attacks,  close 
battle,  and  rear  area  security  operations  24  hours  a  day. 

In  addition,  the  current  battalion  force  structure  assigns 
primary  staff  aviators  as  pilots  in  combat  operations. 

Having  austere  staffs  limited  units'  ability  to  conduct 
continuous  planning  or  effective  liaison  with  supported 
units.  In  turn,  the  limited  ability  of  units  to  plan  future 
operations  and  react  to  present  operations  limited  the 
Apache's  combar  power  and  its  ability  to  Influence  the 
battlefield. 

One  of  the  emerging  observations  from 
Operation  DESERT  STORM  is  that  "We  fought  like  we 
trained  .  .  .  and  it  worked."  The  Army  training 
strategy,  followed  for  more  than  a  decade,  paid 
great  dividends  on  the  battlefield.  As  we  look  to 
the  future,  the  perspective  of  recent  battle  and 
the  challenges  of  the  new  strategic  environment 
must  be  combined  to  influence  how  we  think  about 
training  for  the  remainder  of  this  decade  and  into 
the  next  century. 34 

When  faced  with  the  shock  of  combat,  many  Apache 
crews  were  momentarily  at  a  loss.  They  then  relied  on 
training  and  standardized  procedures  to  carry  them 
through.  This  training  and  standardization,  made  possible 
by  visionary  leadership,  professionalism,  and  superb 
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sqtulpnant,  waa  responcibl*  for  th«  suocaaa  of  Army  aviation 
and  ita  oontribaticns  to  tha  war. 

Howavar,  many  Apaoha  orawa  daployad  to  the  Kuwaiti 
Theater  of  Operatlcna  were  not  technically  and  tactically 
proficient.  Thia  lack  of  proficiency  placed  the  aircraft 
and  crew  at  high  rlak.  Tralnara  muat  realize  that  complex 
aircraft,  high-intenaity  miaaion  achemaa,  and  fleeting 
skllla  have  the  potential  to  form  fatal  ooablnationa . 
Therefore,  the  visionary  leadership  who  gave  ua  the  dynamic 
tactics  and  doctrine  of  Army  aviation  muat  fooua  on 
reatruoturlng  training. 

Future  training  programs  muat  account  for  the 
effects  of  budget  reduct Iona  and  reduced  resources  on 
training.  Limited  flight  hours,  training  aids,  and  scarce 
opportunities  for  hands-on  training  cause  combat  crews  to 
become  increasingly  suacaptlble  to  losing  skills  to  disuse 
and  interference. 

Individual-training  and  collective-training  programs 
need  to  revolve  around  low-cost,  low-tech  training  which 
focuses  on  maintaining  a  level  of  training  requisite  to  the 
missions  that  combat  crews  must  accomplish.  Flying  and 
fighting  the  Apache  helicopter  oross-PLOT,  using 
night-vision  systems,  in  a  high-intensity  environment  is 
difficult.  Aviators'  combat  skills  must  become  as 
seoond-natured  as  driving  a  car  is  to  moat  of  us. 
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To  achieve  and  maintain  higher  levels  of 
proficiency,  aviators  and  trainers  must  make  a  commitment 
to  A:ccellence*  Aviators  need  to  reevaluate  their  ability 
levels,  and  trainers  and  aviators  muist  work  to  develop  and 
maintain  a  strong  Interest  in  professional  competence  to 
overcome  training  distractors.  Visionary  leaders  must 
insist  that  being  "good  at  it"  will  not  be  good  enough  for 
tomorrow's  combat  missions.  They  must  also  recognize  that 
combat  crews  have  a  right  to  training  standards  and 
programs  that  will  assure  their  survival  on  the  modern 
battlefield. 
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APPENDIX  A 


CHRONOLOGY  OP  DESERT  SHIELD  AND  DESERT  STORM 

1990 

Aug  2  --Iraq  Invadaa  Kuwait. 

Aug  6  —Saudi  Arabia  raquasta  U.S.  aaslstanoa  In  Ita 

dafanaa. 

Aug  9  — Laad  army  alamanta  from  tha  82nd  Alrborna 

Division  arrlva  In  thaator. 

First  15  Apachas  arrlva  In  thaatar. 

Aug  10  —First  fast  aaallft  ship  (FSS)  raachas 
Savannah  and  baglns  loading. 

Aug  13  —First  ship  (FSS  Capalla)  daparts 
Savannah,  24th  Infantry  Division 
(Machanlzad)  aqulpmant. 

Aug  14  — 82nd  Alrborna  Division  Raady  Brlgada-l 

oomplatas  arrival  of  parsonnal  and  aqulpmant 
in  tha  Kuwait  thaatar  of  oparatlons  and  movas 
to  saoura  ports. 

Aug  22  — Prasldantlal  Exacutiva  Ordar  12727 

% 

authorizao  first  usa  of  200K  Salactad  Raaarva 
oall-up  and  llmltad  implamantatlon  of  stop 
loss  program.  ^ 
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1990 

Aug  23  •—Secratary  of  Defense  authorizes  oall-up  of 
25,000  Army  National  Guardsnen  and  Amy 
Reservist  In  combat  support  and  combat 
service  support  units. 

Aug  27  --First  PFS  arrives  in  Saudi  Arabia  and  begins 
offloading. 

—First  Ml  Abrams  tanks  arrive  in  theater. 

Aug  29  —82nd  Airborne  Division  closes^  In  theater. 

Sept  12  —Major  combat  elements  of  24th  Infantry 
Division  (Mechanized)  close  In  theater. 

Sept  27  — lOlst  Airborne  Division  (Air  Assault) 

relieves  the  82d  Aviation  Regiment  as  the 
front  line  defense.  82d  Aviation  Regiment 
assigned  to  protect  oil  fields  near  Abqalq. 

Oot  6  — lolst  Airborne  Division  (Air  Assault)  closes 

In  theater. 

Oct  22  —1st  Cavalry  Division  closes  In  theater. 

Nov  8  —VII  Corps  and  1st  Infantry  Division  alerted 

for  deployment. 

Nov  13  —Presidential  Executive  order  12733  extends 
Selected  Reserve  oall-up  to  180  days. 

Nov  14  —Secretary  of  Defense  Increases  Amy  Selected 
Reserve  call'^up  authority  to  80,000  and 
authorizes  oall-up  of  Reserve  Component 
combat  units. 
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1990 


Nov  21 

Dec  1 
Deo  6 

1991 
Jan  15 
Jan  17 

Jan  20 

Jan  30 

Fab  3 

Feb  6 

Feb  16 


— VII  Corps  units  begin  deployment  to  Saudi 
Arabia. 

— 'XVIII  Airborne  Corps  closes  in  theater. 

•—First  ships  carrying  VII  Corps  equipment 
arrive  in  theater. 

— U.N.  deadline  for  Iraqi  withdrawal. 

—Operation  DESERT  STORM  begins  (D-Day) . 

— Apache  unit  from  the  101st  Airborne  (Air 
Assault)  Division  destroys  key  enemy  radar 
positions  in  concert  with  a  J-SEAD  operation, 
opening  the  door  for  a  successful  air 
campaign. 

—XVIII  Airborne  and  VII  Corps  begin  movement 
to  forward  assembly  areas  for  the  ground 
phase  of  the  campaign. 

— Apaches  from  the  24th  Aviation  Brigade  begin 
nightly  armed  border  reconnaissance. 

— XVIIX  Airborne  and  VII  Corps  (minus  elements 
of  3rd  Armor  Division)  complete  movement  to 
forward  assembly  areas. 

—VII  Corps  closes  in  theater  with  the  arrival 
of  last  elements  of  3rd  Araored  Division. 

—Army  attack  helicopters  conduct  night  raids 
on  Iraqi  positions. 
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1991 

Fab  17  — Apache  company  from  the  24th  Aviation  Brigade 

conducts  attack  on  Iraqi  electronic  warfare 
(EW)  site. 

— llth  Aviation  Brigade  Apache  crews  capture  52 
Iraqi  prisoners  of  war  (PW) ,  from  behind 
enemy  lines  without  the  help  of  any  ground 
forces . 

—Apache  crew  from  1st  Infantry  Division  engage 
two  friendly  aimored  vehicles.  Two  U.S. 
soldiers  killed. 

Feb  18  —Apaches  from  the  82d  Aviation  Regiment 

conduct  two  deep-attack  missions  along  the 
main  supply  route  to  As  Salman,  destroying 
armored  vehicles,  air  defense  assets,  and 
artillery  pieces. 

—Apaches  from  the  12th  Aviation  Brigade 
conduct  combat  operations  near  As  Salman 
airfield. 

Feb  19  — Apaches  from  the  24th  Aviation  Brigade  begin 

nightly  deep,  zone,  and  route  reconnaissance 
into  Iraq. 

Feb  20  —Army  attack  helicopters  destroy  Iraqi  bunker 
complex;  476  Iraqi  soldiers  surrendered. 


84 


1991 


F«b  23  — Apachtt'a  fron  tha  24th  Aviation  Brigada 

conduct  anbed  ascort  mission  in  support  of 
long-ranga  sturvaillanca  taam  insertions. 

Fab  24  —Coalition  forces  begin  tha  ground  phase  of 
campaign  (G-day) ,  0400,  Saudi  time. 

—XVIII  Airborne  Corps  and  VII  Corps  conduct 
left  flanking  movMient  into  Iraq. 

—2nd  Armored  Cavalry  Regiment  is  45  kilometers 
inside  Iraq  by  1700,  Saudi  time.  Apaches 
destroy  three  tanks,  three  bunkers,  and  three 
light  armored  vehicles. 

—More  than  300  attack  and  utility  helicopters 
of  loist  Airborne  Division  (Air  Assault) 
strike  more  than  50  miles  into  Iraq. 

Feb  25  —1st  Cavalry  Division's  4th  Combat  Aviation 

Brigade  conducts  cross-FLOT  operations.  One 
Apache  is  shot  down  by  an  unknown  source. 

The  Apache's  crew  members  are  not  injured. 

Feb  26  — VII  Corps  Apaches  conduct  deep  attacks 

against  Republican  Guard  divisions  near 
western  Kuwait  border  at  umm  A1  Madafi.  llth 
Aviation  Brigade's  battle  damage  assessment 
reports  the  destruction  of  28  tanks,  19 
armored  vehicles,  and  35  vehicles.  No 
friendly  aircraft  were  lost  or  damaged. 
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1991 


F«b  27 


— Apachas  from  the  3d  Anaored  Division  conduct 
deep  operations.  Battle  damage  assessments 
Hat  145  T54/55  tanks,  12  T62/72  tanks,  23 
bunkers  and  trucks,  air  defense  gun  systems, 
armored  vehicles,  and  artillery  pieces 
destroyed . 

—•XVIII  Airborne  Corps  forces  reach  Euphrates 
River  valley,  completing  encirclement  of 
Iraqi  forces,  and  begin  attacks  to  the  east. 

— Republican  Guard  dlvls^f^ns  crushed  In  large 
battles  with  VII  Corps  and  24th  Infantry 
Division. 

-- llth  Aviation  Brigade's  Apache  units  conduct 
second  deep  attack  against  Republican  Guard 
divisions  near  the  western  Kuwait  border  at 
Ulnm  A1  Madafl.  11th  Aviation  Brigade's 
battle  damage  assessment  reports  the 
destruction  of  13  tanks  and  23  armored 
vehicles. 

— Apaches  from  the  12th  Aviation  Brigade  attack 
and  destroy  37  trucks,  12  armored  vehicles, 

2  Iraqi  helicopters,  and  5  air  defense 
pieces. 
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1991 
Feb  27 


Feb  28 


Mar  2 


— ‘ISth  Aviation  Brigade's  Apaches  record 
battle  damage  assessments  of  two  Iraqi 
helicopters,  two  artillery  pieces,  20  trucks, 
and  an  ammunition  dump. 

--Iraq  accepts  U.S.  terms  for  ceasefire. 

—President  orders  cessation  of  offensive 
operations . 

—Battle  of  the  Causeway.  Apaches  and  AH-1 
Cobras  team  up  to  destroy  hostile  retreating 
Iraq  units  at  the  Rumaila  oil  fields.  Iraq 
losses  exceed  140  armored  vehicles  and  350 
trucks.  No  U.S.  casualties  reported. 
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ENDNOTES 


1.  Thtt  Stop  loss  program  Involvas  ths  suspsnsion  of  laws 
rslatlng  to  military  separations  and  retirements  to  help 
the  military  retain  fully  trained  personnel. 

2.  The  term  "closes"  means  the  arrival  of  an 
organization's  personnel  and  equipment  at  a  specific 
destination. 
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GLOSSARY 


A2C2 

Army  Alrapaca  Command  and  Control 

AASLT 

air  asaault 

AAR 

aftar-actlon  raport 

ACR 

armorad  cavalry  ragimant 

ARI 

Army  Raaaarch  Instltuta 

ASE 

aircraft  survivability  aqulpmant 

ASET  II 

aircraft  survivability  aqulpmant  tralnar 

ATP 

airoraw  training  program 

AWACS 

Alrborna  Warning  and  Control  Systam 

BDA 

battla  damaga  aaaaasmant 

CGSC 

Command  and  Ganaral  Staff  Collaga 

CMS 

combat  mission  simulator 

CONUS 

continantal  Unitad  Statas 

CSR 

control lad  supply  rata 

CSS 

combat  sarvloa  support 

CWEPT 

cockpit  waapons  and  amargancy  procadural 
tralnar 

D-Day 

January  17,  1991 

dag 

dagraas 

DVO 

direct-viaw  optics 

EAC 

aohalons  abova  corps 

EW 

alactronic  varfara 

FAA 

forward  assambly  araa 

FARP 

forward  arming  and  rafual  point 

FLIR 

forward-looking  infrarad 

PLOT 

forward  lina  of  own  troops 

FM 

fraquancy  modulatad/flald  manual 

POV 

flald  of  viaw 

FSS 

fast  saallft  ship 

G-Day 

Fabruary  24,  1991 
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HF 

hr 

HVT 

high  fr«qu«ncy 
hour 

hlgh-valu*  target 

IFF 

IR 

identification  friend  or  foe 

Infrared 

JAAT 

J-SEAD 

joint  air  attack  team 

joint  auppreseion  of  enemy  air  defense 

km 

Kilometers 

mhz 

WITH 

MOS 

megahertz 

millimeter 

military  occupational  specialty 

NOE 

nap  of  earth 

OR 

operational  rates 

PNVS 

PW 

pilot  night-vision  system 
prisoner  of  war 

R&D 

rds 

research  and  development 
rounds 

SEAD 

SLAR 

SHE 

SWA 

suppression  of  enemy  air  defense 
side-looking  airborne  radar 
subject  matter  expert 

Southwest  Asia 

TACSAT 

TAOS 

tactical  satellite 

target  acquisition  designation  system 

UHF 

U.N. 

ultra-high  frequency 

United  Nations 

VHP 

very  high  frequency 
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